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THEREWITH 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an antenna unit having a plurality of frequency 
bands and realizing multiple resonance on each frequency band. 

SOLUTION: A feed radiation electrode 14 which is split into branch radiation 



electrodes 16 and 17 is provided on the surface of a base body 10, and non-feed 
radiation electrodes 18 and 19 are provided on each side of the feed radiation 
electrode 14 so as to be adjacent to the branch radiation electrodes 16 and 17 
respectively. The branch radiation electrode 1 6 and the non-feed radiation electrode 
18 start multiple resonances on the same frequency band, and the branch radiation 
electrode 1 7 and the non-feed radiation electrode 1 9 start multiple resonances on the 
same frequency band higher than that of the radiation electrodes 16 and 18. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The antenna equipment carry out having, making the base of a dielectric or 
the magnetic substance, the electric-supply component containing the 
electric-supply radiation electrode electrically combined with an electric-supply 
terminal area and this electric-supply terminal area, and two or more passive 
elements contain the non-supplied electric power radiation electrode electrically 



combined with a grand terminal area and this grand terminal area meet the front face 
of said base with said electric-supply radiation electrode at said electric-supply 
radiation electrode, carrying out contiguity arrangement and constituting said 
non-supplied electric power radiation electrode as the description. 
[Claim 2] Said electric supply radiation electrode is antenna equipment according to 
claim 1 characterized by constituting as a branching radiation electrode which carried 
out said electric supply terminal area in common, and was divided into plurality. 
[Claim 3] Said each branching radiation electrode is antenna equipment according to 
claim 2 characterized by having the effective track length which excites with mutually 
different resonance frequency. 

[Claim 4] It is antenna equipment according to claim 1 to which this single radiation 
electrode is characterized by having the effective track length which excites with the 
resonance frequency of a fundamental wave, and the resonance frequency of the high 
order higher harmonic by electric supply from said electric supply terminal area while 
constituting said electric supply radiation electrode as a single radiation electrode. 
[Claim 5] It is antenna equipment according to claim 2 or 3 which elongates said 
non-supplied electric power radiation electrode from said grand terminal area, 
constitutes an other end side in an open end, and is characterized by the 
configuration which keeps away mutually said open end side in said branching 
radiation electrode, and arranges it while elongating said each branching radiation 
electrode from said electric supply terminal area and constituting an other end side in 
an open end. 

[Claim 6] Antenna equipment of any one publication of claim 1 characterized by having 
used the side face of said base for the open end of each of said radiation electrode, 
and preparing a capacity loading electrode thru/or claim 5. 

[Claim 7] Antenna equipment of any one publication of claim 1 characterized by 
arranging other one of said the non-supplied electric power radiation electrodes along 
said other-end side while having the rectangular circuit board, bringing near said base 
by part for the corner which two edge sides of said circuit board cross, fixing and 
arranging one of said the non-supplied electric power radiation electrodes along with 
one [ said ] edge side thru/or claim 6. 

[Claim 8] The electric supply component containing the electric supply radiation 
electrode prolonged from an electric supply terminal area and this electric supply 
terminal area, Two or more antennas in which the passive element containing the 
non-supplied electric power radiation electrode prolonged from a grand electrode and 
this grand electrode was formed on the surface of the base, It has the circuit board 
which installs said antenna. The electric supply radiation electrode of each of said 
antenna, and a non-supplied electric power radiation electrode Antenna equipment 
characterized by preparing the grand pattern which connects said each grand 
electrode to said circuit board, and the electric supply pattern which connects said 



each electric supply terminal area to the common source of a signal while having 
mutually different effective track length. 

[Claim 9] Antenna equipment according to claim 8 characterized by establishing a 
filter circuit in the path which branched from the part which connects said source of a 
signal of said electric supply pattern towards said each electric supply terminal area. 
[Claim 1 0] Antenna equipment according to claim 8 or 9 characterized by approaching 
the both sides of each of said electric supply radiation electrode, and arranging a 
non-supplied electric power radiation electrode in the front face of each of said base, 
respectively. 

[Claim 1 1] Said electric supply terminal area is antenna equipment of any one 
publication of claim 1 characterized by being the terminal pin which penetrates the 
electric supply electrode formed in the side face of said base, or said base thru/or 
claim 10. 

[Claim 12] Have the circuit board of the shape of a long and slender rectangle which 
has antenna equipment, and the shorter side and long side of any one publication of 
claim 1 thru/or claim 6, and the width of face of said antenna equipment is constituted 
almost equally to the die length of the shorter side of said circuit board. While 
arranging said antenna equipment along one shorter side of said circuit board, and 
both long sides Wireless radios characterized by turning the open end of said one 
non-supplied electric power radiation electrode to one long side of said circuit board, 
arranging it, turning the open end of one non-supplied electric power radiation 
electrode besides the above to the long side of said another side, and arranging it. 
[Claim 13] It elongates from said electric supply terminal area, and said electric supply 
radiation electrode constitutes an other end side in an open end. Said non-supplied 
electric power radiation electrode While elongating from said grand terminal area and 
constituting an other end side in an open end Wireless radios according to claim 1 2 
characterized by installing the open end side of the maximum ** in the non-supplied 
electric power radiation electrode which has the longest effective track length among 
the effective track length of said non-supplied electric power radiation electrode in 
the direction of the maximum far edge and reverse sense of a long side of the circuit 
board. 

[Claim 14] Wireless radios characterized by connecting said electric supply terminal 
area with the antenna equipment of any one publication of said claim 1 thru/or claim 
1 1 at the input/output terminal of said transceiver circuit while having the circuit 
board including the transceiver circuit of radio frequency and connecting the grand 
terminal area of said antenna equipment to the earth terminal of said circuit board. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to antenna equipment, and the antenna 
equipment of a multi-band and the wireless radios using this antenna equipment 
especially. 
[0002] 

[Background of the Invention] In recent years, in each country, the cellular phone of 
the so-called dual band which uses two frequency bands, for example, a 800-900MHz 
frequency band, and a 1 800-1 900MHz frequency band is in use. Since it corresponds 
to such an inclination, the reverse female mold antenna which realizes two frequency 
bands with one antenna is proposed. For example, the antenna which resonates on the 
frequency of 1500MHz and 1900MHz is shown in JP,10-93332,A. 
[0003] this antenna is shown in drawing 1 5 — as — a conductor — two radiation from 
which a slit 2 is formed in a plate 1, and width of face and die length differ — a 
conductor — plates 3 and 4 — making — moreover, a conductor — some plates 1 — 
bending — connection — a conductor — a plate 5 — making — this connection — a 
conductor — a plate 5 — radiation — a conductor — plates 3 and 4 — touch-down 
— a conductor — a plate 6 top — supporting — the electric-supply pin 7 — using — 
radiation — a conductor — it is the configuration which supplies high-frequency 
power to plates 3 and 4. 

[0004] Moreover, two metal patterns with which electric length differs are formed in 
the case front face of telephone, two radiating elements are formed in 
JP,2000-196326,A, and the configuration excited with the resonance frequency of 
900MHz and 1800MHz is shown. The description of this antenna is adjusting the 
bandwidth of resonance frequency by the slit prepared between two metal patterns. 
[0005] 

[Problem(s) to be Solved by the Invention] However, although the above-mentioned 
conventional example is the antenna of the dual band in which both have two 
resonance frequency which the frequency band left, it serves as the single resonance 
characteristic in each frequency band. For this reason, the dimension of an antenna 
cannot become large inevitably to secure required bandwidth in each resonance 
frequency, and the miniaturization of an antenna cannot be realized. Moreover, like the 
conventional example, if each frequency band is constituted from single resonance, 
the resonance characteristic cannot serve as a single crest and broadband-ization 
cannot be attained. 

[0006] Accomplishing this invention in order to solve the above-mentioned technical 
problem, the purpose has two or more frequency bands, and is to offer the antenna 
equipment which realized double resonance in each frequency band. 



[0007] Moreover, other purposes of this invention are to offer the wireless radios 
using antenna equipment with two or more frequency bands which double-resonate. 
[0008] 

[Means for Solving the Problem] This invention is made into a means to solve a 
technical problem with the configuration shown below in order to attain the 
above-mentioned purpose. Namely, the electric supply component containing the 
electric supply radiation electrode with which it joins together as electrically [ the 
antenna equipment of the 1 st invention ] as the base of a dielectric or the magnetic 
substance, and an electric supply terminal area and this electric supply terminal area, 
It has two or more passive elements containing the non-supplied electric power 
radiation electrode electrically combined with a grand terminal area and this grand 
terminal area, and on the surface of the base, an electric supply radiation electrode is 
made to meet with an electric supply radiation electrode, and it is carrying out as a 
means to solve a technical problem by being characterized by carrying out contiguity 
arrangement and constituting a non-supplied electric power radiation electrode. 
[0009] In above-mentioned invention, an electric supply component resonates on one 
or more frequencies by supplying signal power to the electric supply terminal area 
which consists of an electric supply electrode or an electric supply pin. That is, an 
electric supply component resonates with the resonance frequency which becomes 
settled in the effective track length of each branching radiation electrode for every 
branching radiation electrode, when it resonates by the frequency of the fundamental 
wave which becomes settled in the effective track length of this electric supply 
radiation electrode when it has an electric supply radiation electrode with a single 
electric supply component, and its high order higher harmonic and an electric supply 
component has two or more branching radiation electrodes. 

[0010] The passive element located in the right-hand side of an electric supply 
component among two or more passive elements Are constituted for a long time than 
the effective track length of the non-supplied electric pow^r radiation electrode of a 
passive element with which the effective track length of the non-supplied electric 
power radiation electrode is located in the left-hand side of an electric supply 
component, and when it is an electric supply radiation electrode with a single electric 
supply component When it resonates on the frequency near the frequency of the 
fundamental wave and an electric supply component consists of two or more 
branching radiation electrodes, it resonates on the frequency near the lowest 
resonance frequency among the branching radiation electrode. And the passive 
element of left-hand side with the shortest effective track length resonates on the 
frequency near [ in the high order higher harmonic in a single electric supply radiation 
electrode / one ] the resonance frequency, or resonates on the frequency near 
[ highest ] the resonance frequency of a branching radiation electrode. 
[001 1] The resonance frequency which approached can be made to live together by 



actuation which the electric supply component and the passive element mentioned 
above, and adjustment of the double resonance in each frequency band is acquired. 
Moreover, since the resonance frequency of the fundamental wave and high order 
higher harmonic of an electric supply component and the resonance frequency in each 
branching radiation electrode detach and set up a frequency band, they can make two 
or more double resonance live together without a mutual intervention at one antenna, 
and become possible [ setting up widely bandwidth / in / by double resonance / in ** 
/ each frequency band ]. Here, the resonance frequency of an electric supply 
component and a passive element approaches here, here double resonance lives 
together, and it says that extensive bandwidth is obtained in this resonance frequency. 
[0012] With the antenna equipment of the 2nd invention, the electric supply radiation 
electrode is characterized by constituting as a branching radiation electrode which 
carried out the electric supply terminal area in common, and was divided into plurality 
in above-mentioned invention. 

[0013] By adoption of this configuration, the effective track length of two or more 
branching radiation electrodes can be considered as a different configuration. Thereby, 
as for an electric supply component, two or more different resonance frequency of a 
frequency lives together. If it puts in another way, while being able to set the 
resonance frequency in each branching radiation electrode as mutually different 
resonance frequency, resonance frequency of each branching radiation electrode can 
be made into the resonance frequency belonging to a different frequency band. 
[0014] In the 2nd invention, each branching radiation electrode consists of antenna 
equipment of the 3rd invention considering having the effective track length which 
excites with mutually different resonance frequency as a description. 
[0015] According to this invention, since it is excited with the independent resonance 
frequency, respectively, two or more branching radiation electrodes can form a 
frequency band which sets it as high resonance frequency according to the order of 
an array of a branching radiation electrode, and is different for every resonance 
frequency of such. For example, when an electric supply radiation electrode is 
constituted as a branching radiation electrode divided into two, one resonance 
frequency is set up as a thing belonging to the 800-900MHz band currently used with 
the cellular phone, and the resonance frequency of another side can be set up so that 
it may belong to a 1 800-1 900MHz band. Moreover, it becomes possible to excite one 
branching radiation electrode by the fundamental wave of an electric supply 
component, and to excite the branching radiation electrode of another side on the 
frequency of the high order higher harmonic of a fundamental wave, for example, 2 
double wave, and a 3 time wave. 

[0016] While the antenna equipment of the 4th invention constitutes an electric 
supply radiation electrode as a single radiation electrode in the 1st invention, this 
single radiation electrode is constituted considering having the effective track length 



which excites with the resonance frequency of a fundamental wave, and the 
resonance frequency of that high order higher harmonic by electric supply from an 
electric supply terminal area as a description. 

[0017] In this invention, the electric supply radiation electrode is constituted by the 
effective track length which resonates on the frequency of a fundamental wave, and 
the electric supply component serves as electric die length (electric merit) which 
resonates on the frequency of a fundamental wave and its integral multiple. Therefore, 
another frequency can be assigned to the frequency of 2 double wave of a 
fundamental wave, or a 3 time wave by assigning the lowest frequency to the 
resonance frequency of a fundamental wave among the frequencies to be used. 
[0018] With the antenna equipment of the 5th invention, in the 2nd or 3rd 
above-mentioned invention, a non-supplied electric power radiation electrode is 
elongated from a grand terminal area, an other end side is constituted in an open end, 
and each branching radiation electrode is characterized by the configuration which 
keeps away mutually the open end side in a branching radiation electrode, and 
arranges it while it elongates from an electric supply terminal area and it constitutes 
an other end side in an open end. 

[0019] Adoption of this configuration can constitute one double resonance pair 
(double resonance pair) from one branching radiation electrode and the non-supplied 
electric power radiation electrode close to this. In order to divide an electric supply 
radiation electrode into two or more branching radiation electrodes at this time, by 
extending the slit prepared all over the field of an electric supply radiation electrode 
as much as possible toward an open end from an electric supply terminal area side, 
the mutual intervention between double resonance pairs decreases, and good double 
resonance matching is obtained. 

[0020] The antenna equipment of the 6th invention is constituted in above-mentioned 
invention [ which ] considering having used the side face of a base for the open end of 
each radiation electrode, and having prepared the capacity loading electrode as a 
description. 

[0021] By this configuration, the fringing capacity by the side of the open end of each 
radiation electrode (stray capacity) can be decided proper as an open end capacity 
between a capacity loading electrode and the grand pattern of the circuit board 
(electrostatic capacity). It becomes easy to balance the joint capacity between an 
electric supply component and a passive element here, and it becomes easy to adjust 
[ of double resonance-ization in the same frequency band ]. 

[0022] In above-mentioned invention [ which ], the antenna equipment of the 7th 
invention is constituted considering arranging other one of the non-supplied electric 
power radiation electrodes along the other-end side as a description while having the 
rectangular circuit board, bringing near a base by part for the corner which two edge 
sides of the circuit board cross, fixing and arranging one of the non-supplied electric 



power radiation electrodes along with one edge side. 

[0023] In this invention, since the grand pattern and circuit pattern which were formed 
in the circuit board serve as a path of the high frequency current, a case current is 
excited along with each edge side of the circuit board which carried out electric-field 
association with each passive element. These case currents serve to raise the gain of 
the passive element which is indirect electric supply. Moreover, since electric-field 
association of a passive element and the circuit board is eased and excessive electric 
Q at the time of resonance falls by having brought near the base of antenna 
equipment by part for the corner of the circuit board, and having arranged it, the 
bandwidth of the double resonance in each frequency band can be extended. 
[0024] The electric supply component which contains the electric supply radiation 
electrode prolonged from an electric supply terminal area and this electric supply 
terminal area with the antenna equipment of the 8th invention, Two or more antennas 
in which the passive element containing the non-supplied electric power radiation 
electrode prolonged from a grand electrode and this grand electrode was formed on 
the surface of the base, It has the circuit board which installs an antenna. The electric 
supply radiation electrode of each antenna, and a non-supplied electric power 
radiation electrode While having mutually different effective track length, the circuit 
board constitutes as a description having prepared the grand pattern which connects 
each grand electrode, and the electric supply pattern which connects each electric 
supply terminal area to the common source of a signal. 

[0025] According to this invention, the circuit board becomes some antenna 
equipments and the electric volume of antenna equipment becomes settled in the 
area of the circuit board. That is, when antenna equipment is constituted on a large 
scale and a transmitting output is enlarged, the design in consideration of the engine 
performance required of extent of a mutual intervention, the directivity of an antenna, 
etc. also of arrangement of two or more antennas which receive the circuit board is 
attained that what is necessary is just to enlarge the dimension of the circuit board. 
Moreover, each antenna consists of different frequency bands as an antenna which 
double-resonates, and since it is possible to pass the big signal current from the 
source of a signal, it can raise the transmitting output of antenna equipment to an 
electric supply pattern. 

[0026] In the 8th invention, the path which branched from the part which connects the 
source of a signal of an electric supply pattern towards each electric supply terminal 
area constitutes having prepared the filter circuit from antenna equipment of the 9th 
invention as a description. 

[0027] Only the signal of the frequency band which signals other than the signal of the 
frequency band where each antenna is excited are intercepted, and excites each 
antenna is supplied to each antenna by adoption of this configuration. Therefore, 
separation of the frequency band between each antenna becomes good. 



[0028] With the antenna equipment of the 10th invention, it is characterized by 
approaching the both sides of each electric supply radiation electrode, and arranging a 
non-supplied electric power radiation electrode in the front face of each base, 
respectively in the 8th or 9th invention. 

[0029] In this invention, each antenna can consist of two frequency bands as an 
antenna which double-resonates, respectively by arranging the non-supplied electric 
power radiation electrode with which effective track length differs on both sides of an 
electric supply radiation electrode. Antenna equipment can have at least four or more 
frequency bands, and serves as an antenna of a multi-band by setting it as the band of 
a different frequency here. 

[0030] In above-mentioned invention [ which ], the electric supply terminal area 
consists of antenna equipment of the 1 1th invention considering being the terminal pin 
which penetrates the electric supply electrode or base formed in the side face of a 
base as a description. 

[0031] By adoption of this configuration, selection of the structure of an electric 
supply terminal area can be performed, and the configuration of it is attained in 
antenna equipment at either an inverted L type antenna or a reverse female mold 
antenna based on the specification demanded. 

[0032] The 1st [ above-mentioned in the wireless radios of the 12th invention ] 
thru/or which [ 6th ] antenna equipment, While having the circuit board of the shape 
of a long and slender rectangle which has a shorter side and a long side, constituting 
the width of face of antenna equipment almost equally to the die length of the shorter 
side of the circuit board and arranging antenna equipment along one shorter side of 
the circuit board, and both long sides It constitutes turning the open end of one 
non-supplied electric power radiation electrode to one long side of the circuit board, 
arranging it, turning the open end of other one non-supplied electric power radiation 
electrode to the long side of another side, and arranging it as a description. 
[0033] According to this invention, the case current which belongs to two frequency 
bands along with the long side and shorter side of the circuit board by the passive 
element is excited. Thereby, the gain of the passive element arranged at the edge side 
of the circuit board becomes high. Moreover, since the open end of two non-supplied 
electric power radiation electrodes arranged along with the long side and shorter side 
of the circuit board serves as opposite sense, the mutual intervention between 
adjoining passive elements becomes small, and separation of a frequency band 
becomes good. 

[0034] Furthermore, since the methods of three of antenna equipment are located in 
the edge side of the circuit board, in the passive element arranged at the edge side of 
the circuit board, electric-field association with a passive element and the circuit 
board is eased, electric Q of the double resonance characteristic falls, and frequency 
bandwidth becomes large. When the resonance conditions of the case current excited 



by the edge side of the circuit board agree to the resonance frequency which belongs 
to any one frequency band of the passive element especially, high gain is acquired in 
the resonance frequency. 

[0035] In the wireless radios of the 1 3th invention, it sets to the 1 2th invention. An 
electric supply radiation electrode It elongates from an electric supply terminal area, 
and an other end side is constituted in an open end. A non-supplied electric power 
radiation electrode While elongating from a grand terminal area and constituting an 
other end side in an open end, it constitutes as a description installing the open end 
side of the maximum ** in the non-supplied electric power radiation electrode which 
has the longest effective track length among the effective track length of a 
non-supplied electric power radiation electrode in the direction of the maximum far 
edge and reverse sense of a long side of the circuit board. 

[0036] By this configuration, the substrate edge of the long side of the circuit board 
functions as an antenna of the low frequency band in antenna equipment, and high 
gain is acquired. Especially, in the frequency of the 800-900MHz band in a small 
cellular phone, the gain of an antenna becomes remarkably high. 

[0037] Having connected the electric supply terminal area with the 1st thru/or which 
[ 1 1th ] antenna equipment at the input/output terminal of a transceiver circuit, while 
having the circuit board including the transceiver circuit of radio frequency and 
connecting the grand terminal area of antenna equipment to the earth terminal of the 
circuit board consists of wireless radios of the 14th invention as a description. 
[0038] By this configuration, the communication link of the large multi-band of 
frequency bandwidth of wireless radios is attained by mounting one antenna 
equipment. 
[0039] 

[Embodiment of the Invention] Below, the example of an operation gestalt concerning 
this invention is explained based on a drawing. Drawing 1 shows the basic 
configuration of the antenna equipment concerning this invention. Moreover, drawing 2 
shows the characteristic curve of the double resonance in the antenna equipment of 
drawing 1 . In addition, in order to simplify the following explanation, the example of a 
gestalt using two electric supply components and two passive elements is shown. 
[0040] In drawing 1 , a base 10 is made using dielectric materials and has the front 
face of a right-angle quadrilateral. The electric supply component 1 1 is formed, and a 
passive element 12 approaches the right-hand side of the electric supply component 
11, and it is arranged in it by the front face of a base 10, and the passive element 12 
and the passive element 13 from which resonance frequency differs are approached 
and arranged in it on the left-hand side of the electric supply component 11. 
[0041] The electric supply component 1 1 is equipped with the electric supply terminal 
area 15 connected to electric supply edge 14a of the electric supply radiation 
electrode 14 and this electric supply radiation electrode 14. The electric supply 



radiation electrode 14 is equipped with the branching radiation electrodes 16 and 17 
with which electric supply edge 14a is carried out in common, and it branches in the 
shape of abbreviation for Y characters, and die length differs. Moreover, passive 
elements 12 and 13 are equipped with the grand terminal areas 20 and 21 connected 
to the touch-down edges 18a and 19a of the strip non-supplied electric power 
radiation electrodes 18 and 19 and these non-supplied electric power radiation 
electrodes 18 and 19, respectively. 

[0042] The side left distantly [ a / electric supply edge 14], respectively is constituted 
by open ends 16b and 17b, and, as for the branching radiation electrodes 16 and 17 of 
the electric supply component 11, the branching radiation electrode 16 has the 
effective track length which excites with resonance frequency f 1 , and the branching 
radiation electrode 17 has the effective track length which excites with resonance 
frequency f2. If signal power is supplied through the impedance matching circuit 23 
from the source 22 of a signal connected to the electric supply terminal area 15 to 
these branching radiation electrodes 16 and 17, the electric supply component 1 1 will 
be excited with two resonance frequency f 1 and f2 (f2> f 1 ). 

[0043] If it puts in another way, the electric supply component 1 1 will have the two 
electric heads of the electric merit who contains the branching radiation electrode 17 
with the electric merit containing the branching radiation electrode 16, and the 
branching radiation electrode 16 side will resonate with resonance frequency f1, and 
the branching radiation electrode 1 7 side will resonate with resonance frequency f2. It 
is separated from the frequency band where resonance frequency f1 belongs, and the 
frequency band where resonance frequency f2 belongs to extent without the need of 
taking a mutual intervention into consideration. 

[0044] Moreover, like the electric supply component 1 1 , the furthest side from the 
touch-down edges 18a and 19a is constituted by open ends 18b and 19b, and the 
non-supplied electric power radiation electrodes 18 and 19 of passive elements 12 
and 13 are excited by electromagnetic-field association with the electric supply 
component 11. That is, the non-supplied electric power radiation electrode 18 of a 
passive element 12 mainly carries out electromagnetic-field association with the 
branching radiation electrode 1 6 of the electric supply component 1 1 , and is excited, 
and the non-supplied electric power radiation electrode 19 of a passive element 13 
mainly carries out electromagnetic-field association with the branching radiation 
electrode 1 7 of the electric supply component 1 1 , and is excited. 
[0045] In this case, the non-supplied electric power radiation electrode 18 of a 
passive element 12 has effective track length almost equal to the branching radiation 
electrode 16, and the electric merit of the passive element 12 containing the grand 
terminal area 20 is shorter than the electric merit by the side of the branching 
radiation electrode 16 of the electric supply component 1 1 a little, and it is excited on 
the frequency f3 close to the resonance frequency f1 by the side of the branching 



radiation electrode 1 6 of the electric supply component 1 1 . 

[0046] Moreover, the non-supplied electric power radiation electrode 19 of a passive 
element 13 is effective track length almost equal to the branching radiation electrode 
17, its electric merit of the passive element 13 containing the grand terminal area 21 
is shorter than the electric merit by the side of the branching radiation electrode 17 of 
the electric supply component 1 1 a little, and it is excited on the frequency f4 close to 
the resonance frequency f2 by the side of the branching radiation electrode 1 7. In 
addition, the impedance matching circuit 23 serves to adjust the impedance of the 
electric supply radiation electrode 14, and the impedance of the source 22 of a signal. 
[0047] In an above-mentioned configuration the branching radiation electrode 16 and 
the non-supplied electric power radiation electrode 1 8 It is set to the effective track 
length excited in a common frequency band, for example, the effective track length 
which resonates in a 800-900MHz frequency band. Moreover, the branching radiation 
electrode 16 and the non-supplied electric power radiation electrode 18 It is set to 
the effective track length excited in a frequency band higher than the resonance 
frequency f1 of the branching radiation electrode 16, for example, the effective track 
length which resonates in a 1 800-1 900MHz frequency band. 

[0048] Spacing of the side edge which the branching radiation electrode 16 in the 
electric supply radiation electrode 14 and the branching radiation electrode 17 face is 
spreading gradually toward open ends 16b and 17b, and has mainly prevented 
degradation of the resonance characteristic by the mutual intervention of 
electric-field association. Moreover, although the non-supplied electric power 
radiation electrodes 1 8 and 1 9 approach the branching radiation electrodes 1 6 and 1 7 
and are arranged, respectively The branching radiation electrodes 1 6 and 1 7 and the 
non-supplied electric power radiation electrodes 18 and 19 face each other, and 
spacing of the extending side edge Rather than spacing of the earth side 18a and 19a 
of electric supply side 14a of the electric supply radiation electrode 14, and the 
non-supplied electric power radiation electrodes 18 and 19 The direction of the open 
endb [ 16 ] and 17b sides of the branching radiation electrodes 16 and 17 and the 
non-supplied electric power radiation electrode 1 8 and open end [ by the side of 1 9 ] 
sides 18b and 19b is constituted widely, and too much electric-field association of the 
electric supply component 11 and passive elements 12 and 13 is adjusted. 
[0049] If a sending signal is supplied to the electric supply radiation electrode 14 from 
the source 22 of a signal, the branching radiation electrodes 16 and 17 of the electric 
supply component 1 1 will be excited with the resonance frequency f1 and f2 according 
to individual by the above-mentioned configuration, respectively. Although passive 
elements 12 and 13 are excited by the electric supply component 11 and 
electromagnetic-field association at this time, electric-field association by the side of 
open end side of open end [ of field association in the electric supply terminal area 1 5 
and the grand terminal areas 20 and 21 and the branching radiation electrodes 16 and 



17 ]b [ 16 ] and 17b and non-supplied electric power radiation electrodes 18 and 19 
18b and 19b is mainly adjusted by the electrode disposition which the electric supply 
component 11 and passive elements 12 and 13 mentioned above. 
[0050] This becomes the resonance characteristic which the resonance frequency f 1 
in the branching radiation electrode 16 and the resonance frequency f3 in the 
non-supplied electric power radiation electrode 18 lived together and approached, for 
example, it double-resonates in a 800-900MHz frequency band. Similarly, the 
resonance frequency f2 in the branching radiation electrode 17 and the resonance 
frequency f4 in the non-supplied electric power radiation electrode 19 also 
double-resonate at the frequencies f3 and f4 higher than the resonance frequency f 1 
and f2 of the branching radiation electrode 16 and the non-supplied electric power 
radiation electrode 18, for example, a 1 800-1 900MHz frequency band. 
[0051] Drawing 3 shows other basic configurations of the antenna equipment 
concerning this invention. In addition, the same sign is given to the same component 
as the example of an operation gestalt of drawing 1 , and duplication explanation of the 
intersection is omitted. This example of an operation gestalt has the description in the 
point which constituted the electric supply radiation electrode 14 of the electric 
supply component 1 1 from three branching radiation electrodes 16, 17, and 24. 
[0052] In drawing 3 , the electric supply radiating element 1 1 consists of electric 
supply radiation electrodes 14 equipped with three branching radiation electrodes 16, 
1 7, and 24. That is, the electric supply radiation electrode 1 4 is the configuration that 
the branching radiation electrodes 16, 17, and 24 with which die length differs 
branched from common electric supply edge 14a in the shape of abbreviation for W 
characters. If it details the particulars, between the branching radiation electrodes 16 
and 1 7 shown in drawing 1 is extended, and the 3rd branching radiation electrode 24 is 
formed in the middle, and it is constituted. 

[0053] This branching radiation electrode 24 has the middle effective track length of 
the branching radiation electrode 1 6 and the branching radiation electrode 1 7, and is 
excited with the resonance frequency f5 (f2>f5> f1) belonging to the frequency band 
distant from the frequency band where the branching radiation electrodes 16 and 17 
belong. Thereby, the electric supply component 1 1 is equipped with three electric 
merits, and has the resonance frequency f1, f2, and f5 belonging to three frequency 
bands. 

[0054] On the other hand, the passive element 25 which constitutes the branching 
radiation electrode 24 and a double resonance pair is formed in the rear face of a base 
10. That is, non-supplied electric power radiation electrode 25a elongated along with 
the branching radiation electrode 24 is formed in the rear face of a base 10. This 
non-supplied electric power radiation electrode 25a is also the same configuration as 
the non-supplied electric power radiation electrodes 18 and 19, and that touch-down 
edge is connected to the grand terminal area. 



[0055] This non-supplied electric power radiation electrode 25a is considering 
electromagnetic-field association as the branching radiation electrode 24, has 
effective track length almost equal to the branching radiation electrode 24, and is 
excited on the frequency f6 close to the resonance frequency f5 of the branching 
radiation electrode 24. The resonance frequency f5 of the branching radiation 
electrode 24 and the resonance frequency f6 of non-supplied electric power radiation 
electrode 25a are double-resonating in the same frequency band, separate from each 
frequency band where the resonance frequency f3 and f4 of passive elements 12 and 
13 belongs, and exist. In addition, the non-supplied electric power radiation electrodes 
18 and 19 of passive elements 12 and 13 as well as non-supplied electric power 
radiation electrode 25a may be formed in the rear face of a base 10. Thereby, a base 
26 can be constituted small. 

[0056] The concrete example of the 1st operation gestalt of the antenna equipment 
applied to this invention using drawing 4 and drawing 5 is explained. Drawing 4 shows 
antenna equipment and drawing 5 shows the gestalt which mounted antenna 
equipment in the circuit board. In addition, this example of an operation gestalt is also 
explained using two electric supply components and two passive elements. 
[0057] In drawing 4 , antenna equipment is constituted using the base 26 with 
rectangular surface 26e. A base 26 consists of a dielectric or the magnetic substance, 
such as a ceramic ingredient and a resin ingredient, and tabular two feet 28 and 29 and 
these bipeds 28 and 29 in which surface 26e was prepared along with the short hand 
side edges 26a and 26b of the longitudinal direction both ends of the flat top plate 27 
and this top plate 27, and the central foot 30 prepared in the center of a top plate 27 
in parallel are formed in one. 

[0058] The electric supply component 31 and two passive elements 32 and 33 
arranged in the both sides of this electric supply component 31 are formed in surface 
26e of a base 26. Moreover, it brings near by the one side of the direction of a short 
hand, and three strip electrodes 36, 37, and 38 prolonged from the base side of a foot 
28 in parallel with the direction (the vertical direction) of surface 26e of a base 26 are 
formed in one short hand side face (foot side face) of a base 26 at fixed spacing. A 
central electrode turns into the electric supply electrode 36, right-hand side serves 
as the 1st grand electrode 37, and, as for the electrode of both sides, left-hand side 
serves as the 2nd grand electrode 38. Moreover, these lower limits serve as 
surroundings lump and electric supply terminal 36a and the grand terminals 37a and 
38a at base 28a of a foot 28, respectively. 

[0059] The upper limit of the electric supply electrode 36 is connected to the electric 
supply radiation electrode 40 formed in surface 26e of a base 26. The electric supply 
radiation electrode 40 is formed in the configuration which spreads gradually toward 
the direction of a corner of the left-hand side in surface 26e from the electric supply 
electrode 36. Moreover, slit 40a of three long and slender square shapes which spread 
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toward the direction of a corner is prepared all over a field, and this electric supply 
radiation electrode 40 is constituted by the branching radiation electrodes 41 and 42 
which branched into two. 

[0060] That is, the 1st branching radiation electrode 41 is a configuration which 
spreads gradually, and is prolonged toward other short hand side edge 26b of base 
surface 26e near the electric supply electrode 36, and sets this short hand side edge 
26b to open end 41a. Moreover, the 2nd branching radiation electrode 42 which 
approaches this 1st branching radiation electrode 41 through slit 40a is a 
configuration which is prolonged, carries out termination and forms open end 42a so 
that it may spread gradually toward 26d of longitudinal side edges of the left-hand side 
which extends in the longitudinal direction of a base 26 near the electric supply 
electrode 36. By this configuration, as for the 1st branching radiation electrode 41, 
effective track length becomes long rather than the 2nd branching radiation electrode 
42. 

[0061] Two non-supplied electric power radiation electrodes 43 and 44 are 
approached and formed in the both sides of the electric supply radiation electrode 40. 
That is, the 1st nothing electric supply radiation electrode 43 vacates spacing for the 
right-hand of the 1st branching radiation electrode 41, is arranged, and to short hand 
side edge 26b which counters from short hand side edge 26a of the upper limit of the 
1st grand electrode 37, it develops in the shape of a quadrilateral, and it is formed. All 
over the field of this 1st nothing electric supply radiation electrode 43, slit 43a 
prolonged in parallel with right-hand side longitudinal side edge 26c is prepared from 
short hand side edge 26a, by this slit 43a, all of longitudinal side edge 26c are set to 
open end 43b, and open end 43c of the maximum ** is set to short hand side edge 26a 
by the side of the 1st grand electrode 37. 

[0062] Moreover, the 2nd nothing electric supply radiation electrode 44 vacates 
spacing for the left-hand of the 2nd branching radiation electrode 42, is arranged, to 
26d of longitudinal side edges of the left-hand side set to open end 44a from short 
hand side edge 26a by the side of the 2nd grand electrode 38, spreads in the shape of 
a triangle, and is formed. By this configuration, the effective track length of the 2nd 
nothing electric supply radiation electrode 44 becomes shorter than the effective 
track length of the 1 st nothing electric supply radiation electrode 43. In addition, the 
open end 41a and 42a side consists of widely between the electric supply electrode 36 
and the grand electrodes 37 and 38, and, as for spacing between the electric supply 
radiation electrode 40, the non-supplied electric power radiation electrode 43, and 44, 
the strength of electric-field association between the electric supply component 31, a 
passive element 32, and 33 is adjusted. 

[0063] The strip capacity loading electrode 48 which is connected to open end 41a of 
the 1st branching radiation electrode 41, and hangs from short hand side edge 26b is 
formed in the short hand side face 34 in.which the electric supply electrode 36 in a 



base 26 was formed, and the short hand side face 35 which counters, the lower limit 
has countered through the grounded fixed electrode 52 and fixed spacing, and a 
predetermined open-end capacity is formed between the capacity loading electrode 
48 and a fixed electrode 52. 

[0064] Moreover, the capacity loading electrode 49 which is connected to open end 
42a of the 2nd branching radiation electrode 42, and hangs the side face of the central 
foot 30 from 26d of longitudinal side edges is formed in the longitudinal side face 47 
which forms 26d of longitudinal side edges of a base 26. Furthermore, the side face of 
a foot 28 is used for the longitudinal side face 47, and the capacity loading electrode 
51 which is connected to open end 44a of the 2nd nothing electric supply radiation 
electrode 44, and hangs from 26d of longitudinal side edges is formed in it. 
[0065] Similarly, the capacity loading electrode 50 connected to open end 43b of the 
1st nothing electric supply radiation electrode 43 using each side face of three feet 28, 
29, and 30 is hung and formed in the longitudinal side face 47 in a base 26, and the 
longitudinal side face 46 which counters from longitudinal side edge 43b. In addition, 
the fixed electrodes 52 and 53 for fixing to the circuit board which mentions antenna 
equipment later turn also to the base of feet 28 and 29, and are formed in the lower 
part of the short hand side faces 34 and 35. 

[0066] Above-mentioned antenna equipment is carried in the circuit board 55 of 
wireless radios, as shown in drawing 5 . Antenna equipment turns the electric supply 
electrode 36 to shorter side 55a of the circuit board 55, and is brought near and 
installed in the corner, and short hand side edge 26a of a base 26 is arranged along 
with shorter side 55a of the circuit board 55, and longitudinal side edge 26c of a base 
26 is arranged along with long side 55c of the circuit board 55. 

[0067] Namely, open end 43b of the non-supplied electric power radiation electrode 

43 in a passive element 32 adjoins long side 55c of the circuit board 55. And the 
direction of open end 43c which open end 43c of the maximum ** adjoined shorter 
side 55a of the same circuit board 55 as the electric supply electrode 36, and turned 
up by slit 43a It has sense contrary to the extended direction of long side 55c of the 
circuit board 55 seen from the electric supply electrode 36 of antenna equipment, and 
the direction of another shorter side 55b which will counter with shorter side 55a if it 
puts in another way. 

[0068] Moreover, open end 44a of the non-supplied electric power radiation electrode 

44 in a passive element 33 has turned to the direction of long side 55c of the circuit 
board 55, and 55d of long sides of another side which counters, and has become the 
extended direction of shorter side 55a and the same direction which were seen from 
the electric supply electrode 36. 

[0069] Like the grand pattern is formed in the mounting position of antenna 

equipment except for the surroundings of the circuit pattern which mounts the circuit 
pattern used as the input/output terminal of the transceiver circuit which is not 



illustrated which connects electric supply terminal 36a, and other passive circuit 
elements, for example, the passive circuit elements which form an impedance 
matching circuit, and the bases 28a, 29a, and 30a of feet 28, 29, and 30 established in 
the base 26 of antenna equipment are fixed to the circuit board 55 by which antenna 
equipment is arranged. 

[0070] That is, electric supply terminal 36a is soldered to the input/output terminal of 
a transceiver circuit, and the grand terminals 37a and 38a and fixed electrodes 52 and 
53 are soldered to the grand pattern. In addition, it may change to these soldering and 
contact by a spring nature elasticity pin etc. is sufficient. Moreover, the tip of the 
capacity loading electrodes 48, 49, 50, and 51 has countered with the grand pattern, 
and open end capacity is formed between the capacity loading electrodes 48, 49, 50, 
and 51 and a grand pattern. In addition, a monolayer or the laminating circuit board is 
used for the circuit board 55, and digital disposal circuits, such as a transceiver circuit 
of radio frequency and baseband, are formed in it using a circuit pattern. 
[0071] In an above-mentioned configuration, if signal power is supplied to the electric 
supply electrode 36 through an impedance matching circuit, the electric supply 
component 31 will be excited with two resonance frequency f1 and f2. That is, it is 
excited with the resonance frequency f1 contained in a 800-900MHz frequency band, 
and the short 2nd branching radiation electrode 42 of effective track length is more 
expensive than the resonance frequency f 1 of the 1 st branching radiation electrode 
41, for example, the long 1st branching radiation electrode 41 of effective track length 
is excited with the resonance frequency f2 contained in a 1 800-1 900MHz frequency 
band. 

[0072] This two resonance frequency f1 and f2 lives together as independent 
resonance frequency by electric-field association between the 1st branching radiation 
electrode 41 and the 2nd branching radiation electrode 42 being eased by open end 
41a and slit 40a expanded toward the direction of 42a, and setting up appropriately 
capacity coupling between the capacity loading electrodes 48 and 49 and a grand 
pattern. If it puts in another way, the electric supply component 31 has the two 
resonance characteristics which carried out mutually-independent by two electric 
merits decided with two branching radiation electrodes 41 and 42, two capacity 
loading electrodes 48 and 49, and electric supply electrodes 36. 

[0073] Moreover, a passive element 32 receives supply of exciting power by the 
electromagnetic coupling with the electric supply component 31. If it puts in another 
way, a passive element 32 will mainly be excited with resonance frequency f3 by 
current (field) association in the parts of the electric supply electrode 36 and the 
grand electrode 37, electric-field association between the non-supplied electric 
power radiation electrode 43 and the 1st branching radiation electrode 41, and 
capacity coupling between three the capacity loading electrodes 50 and grand 
patterns. This resonance frequency f3 is set up in the same frequency band as the 



resonance frequency f1 of the 1st branching radiation electrode 41, for example, a 
800-900MHz frequency band. 

[0074] At this time, the 1st nothing electric supply radiation electrode 43 is resonating 
with the resonance frequency [ a little ] f3 lower than the 1st branching radiation 
electrode 41, and the electric supply component 31 and a passive element 32 
double-resonate with resonance frequency f1 and f3. The frequency bandwidth which 
resonance frequency f 1 and f3 resonated here double, and formed in it turns into large 
frequency bandwidth compared with the resonance characteristic of the single 
resonance frequency f 1 and f3. 

[0075] Moreover, a case current is excited along with long side 55c of the circuit 
board 55 by the resonance current which flows toward open end 43c of the maximum 
** of the 1st nothing electric supply radiation electrode 43. This case current makes 
gain of a passive element 32 high, when the die length of long side 55c of the circuit 
board 55 is the die length (lambda/2) of the abbreviation one half of the wavelength 
lambda of the electric wave to be used. Therefore, as for the die length of long side 
55c of the circuit board 55, it is desirable that it is mostly in agreement with the 
wavelength of the resonance frequency which realizes high interest profit-ization. 
[0076] Furthermore, by having approached long side 55c of the circuit board 55, and 
having arranged the 1st nothing electric supply radiation electrode 43, electric-field 
association with open ends 43b and 43c and a grand pattern decreases, electric Q of 
the resonance characteristic becomes low, and frequency bandwidth becomes large. 
[0077] Similarly, a passive element 33 receives supply of exciting power by the 
electromagnetic coupling with the electric supply component 31. That is, a passive 
element 33 is mainly excited with resonance frequency f4 by current (field) 
association in the parts of the electric supply electrode 36 and the grand electrode 38, 
electric-field association with the 2nd nothing electric supply radiation electrode 44 
and the 2nd branching radiation electrode 42, and capacity coupling between the 
capacity loading electrode 51 and a grand pattern. This resonance frequency f4 is set 
up in the same frequency band as the resonance frequency f2 of the 2nd branching 
radiation electrode 42, for example, a 1 800-1 900MHz frequency band. 
[0078] This 2nd nothing electric supply radiation electrode 44 is excited with the 
resonance frequency [ a little ] f4 lower than the 2nd branching radiation electrode 42. 
And the electric supply component 31 and a passive element 33 double-resonate with 
resonance frequency f2 and f4, and the frequency bandwidth at that time becomes 
large compared with the resonance characteristic of the single resonance frequency 
f2 and f4. At this time, a case current is excited along with shorter side 55a of the 
circuit board 55 by the resonance current which flows toward open end 44a of the 2nd 
nothing electric supply radiation electrode 44. 

[0079] According to this case current, the gain in a passive element 33 becomes high. 
Moreover, by having approached shorter side 55a of the circuit board 55, and having 



arranged the 2nd nothing electric supply radiation electrode 44, electric-field 
association with open end 44a and a grand pattern decreases, and electric Q of the 
resonance characteristic becomes low and becomes the resonance characteristic 
with a large frequency band. Consequently, the frequency bandwidth of the double 
resonance characteristic also becomes large. 

[0080] **** — setting — the [ the 1 st branching radiation electrode 41 of the electric 
supply component 31, and ] — the [ in which the combination of 1 non-supplied 
electric power radiation electrode 43 forms the 1st frequency band ] — 1 double 
resonance pair — constituting — the [ the 2nd branching radiation electrode 42 and ] 
— the [ which the combination of 2 non-supplied electric power radiation electrodes 
44 separates from the 1st frequency band, and forms the 2nd frequency band of a 
frequency higher than the 1st frequency band ] — 2 double resonance pair is 
constituted. Therefore, antenna equipment serves as an antenna of the dual band 
which double-resonated also in which frequency band, became the resonance 
characteristic of and realized broadband width of face. 

[0081] In addition, it can arrange the circuit which turns into a part of transceiver 
circuit, using the space between the central foot 30 and the feet 28 and 29 of both 
sides while it can attain lightweight-ization of a base 26, since a base 26 is the 
configuration which supported the top plate 27 on foot 28, 29, and 30. Moreover, since 
the thick taste of a top plate 27 becomes thinner than the height of feet 28, 29, and 30, 
it can lower the effective specific inductive capacity of a base 26 irrespective of the 
height of a base 26. Therefore, too much electric-field association between the 
electric supply component 31, a passive element 32, and 33 can be controlled, and 
improvement in an antenna property can be aimed at. 

[0082] The concrete example of the 2nd operation gestalt of the antenna equipment 
applied to this invention using drawing 6 and drawing 7 is explained. In addition, the 
same sign is given to the same component as the example of the 1st operation gestalt 
°f drawing 4 , and duplication explanation of the intersection is omitted. The 
description of this example of an operation gestalt is to have constituted almost 
equally the width of face of one shorter side of the circuit board, and antenna 
equipment. 

[0083] In drawing 6 , as for the circuit board 56 included in the case of a cellular phone, 
the ratio of long sides 56c and 56d and shorter sides 56a and 56b is produced by two 
to about four according to the width of face of a case. That longitudinal side edge 57c 
is arranged along with one shorter side 56a of the circuit board 56, and the base 57 of 
the antenna equipment mounted in this circuit board 56 serves as arrangement which 
the short hand side edges 57a and 57b meet in the long sides 56c and 56d of the 
circuit board 56. or [ that longitudinal side edges / of the base 57 in this antenna 
equipment / 57c and 57d / die length is the same as the shorter sides 56a and 56b of 
the circuit board 56 ] — or it is a dimension short a little. 



[0084] Moreover, a base 57 is the box-like gestalt which prepared opening 58a in the 
base 58 side, and the thickness of top-plate 60 part is thinly constituted compared 
with the height of a side attachment wall 59. The electric supply component 61 and 
passive elements 62 and 63 are formed in surface 60a of a base 57 like drawing 4 . 
Unlike the case of drawing 4 , the electric supply electrode 36 and the grand 
electrodes 37 and 38 bias these electric supply component 61 and passive elements 
62 and 63 toward the one side of longitudinal wall surface 59c, and it is prepared in 
longitudinal side-face 59c of a base 57. 

[0085] Moreover, the open ends 43b and 43c which the non-supplied electric power 
radiation electrode 43 connected to the upper limit of the grand electrode 37 was 
prolonged to 57d of longitudinal side edges which counter from longitudinal side edge 
57c, and were divided by slit 43a are connected to the capacity loading electrode 50 
prepared in short hand wall surface 59a on the right-hand side of a base 57. On the 
other hand, the non-supplied electric power radiation electrode 44 connected to the 
grand electrode 38 is prolonged to left-hand side short hand side edge 57b along with 
longitudinal side edge 57c, and the open end 44a is connected to the capacity loading 
electrode 51 prepared in short hand wall surface 59b. 

[0086] Between the non-supplied electric power radiation electrode 43 and the 
non-supplied electric power radiation electrode 44, the electric supply radiation 
electrode 40 which forms the electric supply component 61 is formed with the gestalt 
of the branching radiation electrodes 41 and 42 like drawing 4 , and open end 41a is 
connected to the capacity loading electrode 48 prepared in 59d of longitudinal wall 
surfaces, and open end 42a is connected to the capacity loading electrode 49 
prepared in short hand wall surface 59b. 

[0087] In an above-mentioned configuration, the 1st branching radiation electrode 41 
and the non-supplied electric power radiation electrode 43 are constituted as a 
radiation electrode which constitutes a double resonance pair, for example, are 
double-resonating on the frequency of a 800-900MHz band. Moreover, the 2nd 
branching radiation electrode 42 and the non-supplied electric power radiation 
electrode 44 are also radiation electrodes which double-resonate on the frequency of 
a 1 800-1 900MHz band, and serve as a double resonance pair. 

[0088] Moreover, while arranging open end 43b of the non-supplied electric power 
radiation electrode 43 along with long side 56c of the circuit board 56 Open end 43c of 
the maximum ** The extended direction (shorter side 56b side) and opposite sense of 
long side 56c, That is, since it is the configuration which carries out termination by 
longitudinal side edge 57c by the side of shorter side 56a in which the grand electrode 
37 is located, the case current which belongs to a low frequency band side along with 
long side 56c of the circuit board 56 is excited, and the gain of an antenna improves 
remarkably. 

[0089] Similarly, it arranges along with shorter side 56a of the circuit board 56, and it 



elongates in the same direction as the extended direction of shorter side 56a, and the 
open end 44a carries out termination of the non-supplied electric power radiation 
electrode 44 belonging to a high frequency band side by short hand side edge 57b by 
the side of 56d of long sides of the circuit board 56. The case current which belongs 
to the substrate edge by the side of shorter side 56a of the circuit board 56 at a RF 
side, i.e., a case current with the frequency of a 1 800-1 900MHz band, is excited by 
this, and gain in a high frequency band is made high. 

[0090] Since electric-field association with the non-supplied electric power radiation 
electrodes 43 and 44 and the circuit board 56 is eased on the occasion of excitation 
of the case current mentioned above by having arranged the non-supplied electric 
power radiation electrodes 43 and 44 at the substrate edge of the circuit board 56, it 
can control that electric Q of the resonance characteristic becomes high too much, 
and bandwidth can be extended. Moreover, open end 43b of the non-supplied electric 
power radiation electrode 43 is located in the long side 56c side of the circuit board 56, 
it is located in 56d side of long sides of the circuit board 56, and becomes the 
arrangement relation left most, the mutual intervention between two double 
resonance pairs becomes remarkably small, and open end 44a of the non-supplied 
electric power radiation electrode 44 can prevent degradation of the double 
resonance characteristic. 

[0091] Drawing 8 shows the modification of the antenna equipment shown in drawing 
7 . In addition, the same sign is given to the same component as the example of the 
2nd operation gestalt of drawing 7 , and duplication explanation of the intersection is 
omitted. This example of an operation gestalt has the description in the point which 
extended greatly slit 40a formed in the electric supply radiation electrode 40, and 
constituted it. 

[0092] In drawing 8 , the electric supply electrode 36 and the grand electrodes 37 and 
38 are formed in the central part of the longitudinal direction in longitudinal wall 
surface 59c of a base 57 like drawing 7 . It elongates towards a part for the corner of 
the right end location of 57d of longitudinal side edges which counter from longitudinal 
side edge 57c, and the branching radiation electrode 41 has open end 41a in 57d of 
longitudinal side edges, and short hand side edge 57a, and is connected to the 
capacity loading electrode 48 prepared in the capacity loading electrode 66 and short 
hand wall surface 59a which were prepared in 59d of longitudinal wall surfaces. The tip 
of the capacity loading electrode 66 has countered with the fixed electrode 68 
through fixed spacing. 

[0093] On the other hand, it elongates towards a part for the corner of the left end 
location of 57d of longitudinal side edges, and the branching radiation electrode 42 has 
open end 42a in 57d of longitudinal side edges, and short hand side edge 57b, and is 
connected to the capacity loading electrode 49 prepared in the capacity loading 
electrode 67 and short hand wall surface 59b which were prepared in 59d of 



longitudinal wall surfaces. The tip of the capacity loading electrode 67 has countered 
with the fixed electrode 69 through fixed spacing like ****. 

[0094] moreover, the mutual intervention between two resonance frequency [ in / slit 
40a which divides the branching radiation electrodes 41 and 42 is the gestalt greatly 
opened toward 57d of longitudinal side edges from the electric-supply electrode 36 
side, and / the branching radiation electrodes 41 and 42 ] — if it puts in another way, 
the mutual intervention between the double resonance pairs of the double resonance 
pair of the branching radiation electrode 41 and the non-supplied electric power 
radiation electrode 43, the branching radiation electrode 42, and the non-supplied 
electric power radiation electrode 44 will make small. 

[0095] The non-supplied electric power radiation electrode 43 is elongated toward 
right-hand side short hand side edge 57a, termination of the open ends 43b and 43c is 
carried out by short hand side edge 57a and longitudinal side edge 57c, and open end 
43b is connected to two capacity loading electrodes 50. Moreover, the non-supplied 
electric power radiation electrode 44 is prolonged toward left-hand side short hand 
side edge 57b, and open end 44a located in short hand side edge 57b is connected to 
two capacity loading electrodes 51 prepared in short hand wall surface 59b. 
[0096] In this configuration, since the open ends 41a and 42a of two branching 
radiation electrodes 41 and 42 are pulled apart to the maximum extent, the band 
separation between two double resonance pairs becomes good, and the property in 
each ****** pair improves. Moreover, since antenna equipment is mounted in the 
circuit board 56 with the same gestalt as drawing 6 and excites a case current at the 
substrate edges 56a and 56c like ****, its gain in each ****** pair improves. 
[0097] Drawing 9 shows the concrete example of the 3rd operation gestalt of the 
antenna equipment concerning this invention. In addition, the same sign is given to the 
same component as the example of the 1st operation gestalt shown in drawing 4 , and 
duplication explanation of the intersection is omitted. The description of this example 
of an operation gestalt is in the point using an electric supply radiation electrode 
single for an electric supply component. 

[0098] In drawing 9 , the electric supply component 71 is constituted as a single 
electric supply radiation electrode 72 which sets the upper limit of the electric supply 
electrode 36 to electric supply edge 72a. All over the field of the electric supply 
radiation electrode 72, two or more slit 72b is prepared from the side edge side of the 
elongation direction of a radiation electrode, and the effective track length of the 
electric supply radiation electrode 72 is set up suitably. While the capacity loading 
electrode 48 prepared in the short hand side face 35 is connected, the capacity 
loading electrode 73 prepared in the longitudinal side face 47 is connected to open 
end 72c of the electric supply radiation electrode 72. The capacity loading electrode 
48 gives electrostatic capacity between fixed electrodes 52, and the capacity loading 
electrode 73 forms electrostatic capacity between the grand patterns of the circuit 



board. 

[0099] This electric supply component 71 is excited with the resonance frequency of 
the high order higher harmonic of a fundamental wave, for example, 2 double wave, and 
a 3 time wave while it will be excited with the resonance frequency of a fundamental 
wave, if signal power is supplied through the electric supply electrode 36. The 
resonance frequency of a fundamental wave belongs to the same frequency band as 
the resonance frequency of a passive element 32, and the electric supply component 
71 and a passive element 32 double-resonate. Moreover, the resonance frequency of 
the high order higher harmonic in the electric supply component 71 belongs to the 
same frequency band as the resonance frequency of a passive element 33, and the 
electric supply component 71 and a passive element 33 double-resonate on a 
frequency higher than a passive element 32. In addition, although **** showed the 
example of a gestalt which performs a setup of the fundamental wave in the electric 
supply radiation electrode 72, and a high order higher harmonic by formation of slit 72b, 
it is not limited to this. 

[0100] Although each showed the gestalt which connected the electric supply 
radiation electrodes 40 and 72 to the electric supply electrode 36 in the 
above-mentioned example of an operation gestalt, it is good also as a configuration 
which separates the upper limit of the electric supply electrode 36 from the electric 
supply radiation electrodes 40 and 72, and prepares and carries out capacity coupling 
of the fixed spacing (gap). 

[0101] Moreover, as shown in drawing 10 , the electric supply electrode 74 can be 
formed in the side face of the base 75 by the side of open end 41a of the branching 
radiation electrodes 41 and 42, and 42a. The tip of this electric supply electrode 74 is 
close with open ends 41a and 42a through fixed spacing, and carries out capacity 
coupling to the branching radiation electrodes 41 and 42. With this electric supply 
structure, fundamental edge 40b of the branching radiation electrodes 41 and 42 is 
grounded through a grand electrode. If it puts in another way, the electric supply 
electrode 36 in the above-mentioned example of an operation gestalt will be used as a 
grand electrode. 

[0102] Furthermore, as shown in drawing 1 1 , it is good also as a configuration which 
penetrates the top plate 27 of a base 26 in the location used as about 50 ohms for 
root headquarters of the branching radiation electrodes 41 and 42, stands the electric 
supply pin 76 to it, and supplies signal power to it at the branching radiation electrodes 
41 and 42. The lower limit of the electric supply pin 76 is connected to the electric 
supply pattern 77 prepared in the circuit board 55. It is the same as drawing 4 except 
permuting the electric supply electrode 36 by the grand electrode also in this electric 
supply structure. 

[0103] Drawing 12 shows the concrete example of the 4th operation gestalt of the 
antenna equipment concerning this invention. This antenna equipment has the 



description in the point which mounted two single antennas in the circuit board, and 
constituted the antenna of a dual band. 

[0104] In drawing 12 , on the circuit board 80, two single antennas 81 and 82 isolate 
between fixed, and are mounted. These single antennas 81 and 82 are equipped with 
the electric supply components 83 and 84 and passive elements 85 and 86 which were 
formed using bases 87 and 88, respectively. And it is the configuration that the 
electric supply components 83 and 84 adjoin and passive elements 85 and 86 are 
arranged on the outside of the electric supply components 83 and 84. In addition, the 
configuration of bases 87 and 88 is the same as that of drawing 7 . 
[0105] The single antenna 81 equips the short hand side face of a base 87 with the 
electric supply electrode 89 and the grand electrode 91 which are prolonged up and 
down, it approaches and this electric supply electrode 89 and the grand electrode 91 
are arranged so that the electric supply electrode 89 may be located in the left and 
the grand electrode 91 may be located in the right. Moreover, the non-supplied 
electric power radiation electrode 95 linked to the upper limit of the grand electrode 

91 develops straightly, and is constituted from same width of face as the longitudinal 
direction of a base 87 by the front face of a base 87 like drawing 4 , and the open end 
is connected to the capacity loading electrode 97 prepared in the longitudinal side 
face of a base 87. 

[0106] the electric supply radiation electrode 93 prepared in the base 87 on the other 
hand — the longitudinal direction of the upper limit of the electric supply electrode 89 
to the base 87 — and it curves gradually, and is elongated and prepared so that it may 
separate from the non-supplied electric power radiation electrode 95. The open end 
of the electric supply radiation electrode 93 is connected to the capacity loading 
electrode 98 prepared in the location near the electric supply electrode 89 in the near 
longitudinal side face facing the single antenna 82. In addition, all over the field of the 
electric supply radiation electrode 93, slit 93a is prepared from the electric supply 
electrode 89 side, and adjustment of the effective track length of the electric supply 
radiation electrode 93 is performed. 

[0107] Moreover, with the single antenna 82, like the single antenna 81, the electric 
supply electrode 90 and the grand electrode 92 arrange the electric supply electrode 
90 on the right, arrange the grand electrode 92 on the left, and it is prepared in the 
short hand side face of a base 88. In the front face of a base 88, the non-supplied 
electric power radiation electrode 96 linked to the upper limit of the grand electrode 

92 is elongating the left-hand side of a base 88 by the same width of face toward a 
longitudinal direction, and the capacity loading electrode 99 prepared in the 
longitudinal side face of a base 88 is connected to the open end by the side of the tip 
on it. 

[0108] And after elongating from the upper limit of the electric supply electrode 90 to 
the middle of the longitudinal direction of a base 88, it curves in the shape of radii, and 



the electric supply radiation electrode 94 is formed so that it may separate from the 
non-supplied electric power radiation electrode 96 rapidly. That is, the effective track 
length of the electric supply radiation electrode 94 is constituted shorter than the 
effective track length of the electric supply radiation electrode 93. It connects with 
the capacity loading electrode 1 00 brought near and prepared in the longitudinal side 
face facing the single antenna 81 side at the electric supply electrode 90 side at the 
open end of the electric supply radiation electrode 94. In addition, 101 is a fixed 
electrode. 

[0109] The common electric supply terminal pattern 102 prepared in the substrate 
edge part and the electric supply pattern 103,104 connected to this electric supply 
terminal pattern 102 are formed in the circuit board 80 which mounted two single 
antennas 81 and 82. The electric supply electrode 89 of the single antenna 81 is 
connected to the electric supply pattern 103, and the electric supply electrode 90 of 
the single antenna 82 is connected to the electric supply pattern 104. In addition, the 
grand electrodes 90 and 91 and a fixed electrode 101 are connected to the grand 
pattern which is not illustrated, and the tip of each capacity loading electrodes 97, 98, 
and 99,100 has countered with the grand pattern which is not illustrated. 
[0110] In an above-mentioned configuration, the electric supply component 83 and 
passive element 85 of the single antenna 81 are double-**(ed) in the same frequency 
band, for example, a 800-900MHz frequency band. Moreover, the electric supply 
component 84 and passive element 86 of the single antenna 82 are also double-**(ed) 
in the frequency band where a frequency higher than the frequency band of the single 
antenna 81 is the same, for example, a 1 800-1 900MHz frequency band. Therefore, 
antenna equipment carries out the work as the branching electrode which considered 
the electric supply terminal pattern 102 as a part for root headquarters with the 
electric supply radiation electrodes 93 and 94 same [ ** ] like the electric supply 
component 31 shown in drawing 4 . 

[0111] Moreover, the antenna equipment constituted using this circuit board 80 can 
be considered as the configuration which extends spacing between the single antenna 
81 and 82 according to the size of the circuit board 80, and can make small enough the 
mutual intervention between the single antenna 81 and 82. Moreover, the electric 
volume of the antenna equipment demanded according to an application can also be 
decided with the dimension of the circuit board 80, and an arrangement change of the 
single antennas 81 and 82 can also be made easily. 

[0112] Moreover, the band cutoff circuit 105,106 can be established in the antenna 
equipment shown in the example of an operation gestalt of drawing 1 2 in the middle of 
like [ drawing 13 ] and the electric supply pattern 103,104. That is, the band cutoff 
circuit 105 is a filter network which passes the signal which intercepts the signal 
belonging to the frequency band of the single antenna 82, and belongs to the 
frequency band of the single antenna 81. Moreover, the band cutoff circuit 106 is a 
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filter network which passes the signal which intercepts the signal belonging to the 
frequency band of the single antenna 81, and belongs to the frequency band of the 
single antenna 82. 

[0113] By this circuitry, each ** antennas 81 and 82 can form an electric supply 
component only in consideration of the excitation conditions in each frequency band, 
and adjustment of double resonance becomes easy. 

[01 1 4] In the example of an operation gestalt shown in drawing 1 2 and drawing 13 , the 
single antennas 81 and 82 can be permuted by the antenna equipment shown in 
drawing 4 , and can be constituted. That is, each of the single antennas 81 and 82 is 
considered as the configuration which arranged the passive element in the both sides 
of an electric supply component. Since each ** antennas 81 and 82 constitute the 
antenna of the dual band which had two frequency bands, respectively, this antenna 
equipment serves as an antenna of a multi-band with a total of four frequency bands. 
Therefore, by carrying this antenna equipment in wireless radios, each frequency band 
can be used, switching it one by one, and can be used for coincidence. 
[0115] Moreover, the single antennas 81 and 82 of the antenna equipment shown in 
drawing 13 and the single antenna 107 of the same configuration can be added and 
constituted. As the single antenna 107 is shown in drawing 14 , it is arranged among 
the single antennas 81 and 82, and the electric supply electrode is connected to the 
electric supply terminal pattern 102 through the electric supply pattern 108. In the 
middle of the electric supply pattern 108, the filter network 109 is formed like the 
single antennas 81 and 82. 

[0116] The electric supply component of the single antenna 107 and the passive 
element are also double-resonating, and antenna equipment turns into antenna 
equipment with three frequency bands. For example, when the single antenna 81 is 
assigned to a 800-900MHz frequency band, a 1 800-1 900MHz frequency band can be 
considered as the configuration which assigned the 2700-2800MHz frequency band to 
the single antenna 82 again at the single antenna 107. 
[0117] 

[Effect of the Invention] Since according to the antenna equipment of claim 1 an 
electric supply component is made to meet and contiguity arrangement of the passive 
element is carried out, the optimal electromagnetic-field association between each 
passive element and electric supply component can be set up for every passive 
element and good double resonance can be realized for every frequency band where 
the resonance frequency of each passive element belongs, therefore, since the 
bandwidth in each frequency band is boiled markedly and becomes large compared 
with the antenna which makes two frequency bands like the conventional example the 
single resonance characteristic, respectively, broadbandHzation of antenna 
equipment is attained, this — following — antenna equipment — a miniaturization — 
and the low back can be formed. 



[0118] Since an electric supply radiation electrode is constituted as two or more 
branching radiation electrodes, two or more resonance frequency belonging to a 
frequency band which is different for one electric supply component can be made to 
live together according to the antenna equipment of claim 2. Moreover, since each 
branching radiation electrode has each effective track length, it can set up resonance 
frequency according to an individual. 

[01 19] According to the antenna equipment of claim 3, resonance frequency can be 
set up freely in the range with which the frequency band where each resonance 
frequency belongs does not lap since each branching radiation electrode is equipped 
with the effective track length which excites with mutually different resonance 
frequency, and the frequency used for every branching radiation electrode can be 
assigned. 

[0120] Since one electric supply radiation electrode is equipped with the effective 
track length which excites with the resonance frequency of a fundamental wave, and 
the resonance frequency of the high order higher harmonic according to the antenna 
equipment of claim 4, it is not necessary to prepare a branching radiation electrode for 
every resonance frequency, the volume of the part and antenna equipment can be 
made small, and antenna equipment can be miniaturized. 

[0121] Since it considers as the configuration which extended spacing by the side of 
the open end of the adjoining branching radiation electrode in an electric supply 
component according to the antenna equipment of claim 5, it comes out degradation 
of the double resonance characteristic by the mutual intervention between double 
resonance pairs and to prevent contraction of frequency bandwidth and the fall of 
antenna gain especially. 

[0122] According to the antenna equipment of claim 6, since the capacity loading 
electrode was prepared in the open end of a radiation electrode, it is obtained as a 
definite value, and a setup of the resonance frequency in each radiation electrode 
becomes easy by this, and the open end capacity in each radiation electrode can 
obtain good double resonance matching. 

[0123] According to the antenna equipment of claim 7, they can realize 
broadband-ization in each passive element, respectively while they can form these 
passive elements into high interest profit, since at least two non-supplied electric 
power radiation electrodes are arranged along with the edge side of the circuit board. 
[0124] Since two or more antennas are mounted and constituted in the circuit board, 
while according to the antenna equipment of claim 8 being able to decide the volume 
of an antenna with the dimension of the circuit board and attaining enlargement of 
antenna equipment, the design of antenna equipment — layout modification of each 
antenna becomes easy — becomes easy. 

[0125] According to the antenna equipment of claim 9, since signal power is supplied 
to each antenna through a filter circuit, the design of the electric supply component 



which was able to take adjustment for each antenna of every becomes easy. 
[0126] Since each antenna is constituted from two frequency bands as an antenna 
which double-resonates, respectively according to the antenna equipment of claim 10, 
while the antenna of a multi-band is easily realizable, the tooth space of antenna 
loading in wireless radios can be made small. 

[0127] According to the antenna equipment of claim 11, since the selection width of 
face of the configuration of an electric supply terminal area spreads, the design of 
antenna equipment becomes easy. 

[0128] Since according to the wireless radios of claim 12 antenna equipment is 
arranged along with the edge side of the methods of three of the circuit board while 
constituting the width of face of antenna equipment almost equally to the die length of 
the shorter side of the circuit board, while being able to use the tooth space of the 
circuit board effectively, a case current can be excited to the circuit board and 
extensive gain-ization of antenna equipment can be attained. Moreover, since it 
considered as the arrangement which kept away the open end of a non-supplied 
electric power radiation electrode as much as possible, and controlled electric-field 
association, double resonance of a broadband is obtained and interference between 
frequency bands can be made small. 

[0129] According to the wireless radios of claim 13, since the open end side of the 
maximum ** in the non-supplied electric power radiation electrode of a low frequency 
was prepared in the direction of the maximum far edge and reverse sense of a long 
side of the circuit board, the circuit board can be utilized as an antenna of a low 
frequency, and high interest profit-ization of an antenna can be attained. 
[0130] Since the antenna equipment which has a large frequency band by double 
resonance, and has two or more frequency bands is used according to the wireless 
radios of claim 14, one antenna equipment can realize radio using two or more 
frequency bands, and much more miniaturization of wireless radios is attained. 
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[Brief Description of the Drawings] 

[Drawing 1] It is the approximate account Fig. showing the basic configuration of the 
antenna equipment concerning this invention. 

[Drawing 2] It is the frequency-characteristics Fig. showing the return loss of the 
antenna equipment in drawing 1 . 



[Drawing 3] It is other approximate account Figs, showing the basic configuration of 
the antenna equipment concerning this invention, and (A) is a surface Fig. and (B) is a 
rear-face Fig. 

[Drawing 4] The example of an operation gestalt of the antenna equipment concerning 
this invention is shown, (A) is a surface perspective view and (B) is a rear—face 
perspective view. 

[Drawing 5] It is the top view showing the example of an operation gestalt which 
mounted the antenna equipment of drawing 4 in the circuit board of wireless radios. 
[Drawing 6] It is the top view showing other examples of an operation gestalt which 
mounted antenna equipment in the circuit board of wireless radios. 
[Drawing 7] Other examples of an operation gestalt of the antenna equipment 
concerning this invention are shown, (A) is a surface perspective view and (B) is a 
rear-face perspective view. 

[Drawing 8] The example of an operation gestalt of further others of the antenna 
equipment concerning this invention is shown, (A) is a surface perspective view and 
(B) is a rear-face perspective view. 

[Drawing 9] The example of an operation gestalt of further others of the antenna 
equipment concerning this invention is shown, (A) is a surface perspective view and 
(B) is a rear-face perspective view. 

[Drawing 10] It is the perspective view showing other configurations of the electric 
supply terminal area concerning the antenna equipment of this invention. 
[Drawing 1 1] The configuration of further others of the electric supply terminal area 
concerning the antenna equipment of this invention is shown, and it is a sectional view 
[ in / (A) and / in (B) / one point broken-line X~X of (A) ]. [ a top view ] 
[Drawing 12] The example of an operation gestalt of further others of the antenna 
equipment concerning this invention is shown, and {A) is the rear-face perspective 
view of a single antenna which used a surface perspective view, (B), and <C) by (A). 
[Drawing 13] It is the perspective view showing other examples of an operation gestalt 
concerning the antenna equipment of drawing 12 . 

[Drawing 14] It is the top view showing the example of an operation gestalt of further 
others of the antenna equipment concerning this invention. 

[Drawing 15] It is the perspective view showing the antenna equipment of the 
conventional example. 
[Description of Notations] 

10, 26, 57, 75, 87, 88 Base 

1 1, 31, 61, 71, 83, 84 Electric supply component 

12, 13, 25, 32, 33, 62, 63, 85, 86 Passive element 
14, 40, 72, 93, 94 Electric supply radiation electrode 
16, 17, 24, 41, 42 Branching radiation electrode 

16b, 17b, 18b, 19b, 41a, 42a. 43b, 43c, 44a, 72c Open end 



18, 19, 43, 44, 95, 96, 25a Non-supplied electric power radiation electrode 

22 Source of Signal 

23 Impedance Matching Circuit 

36, 74, 89, 90 Electric supply electrode 

37, 38, 91, 92 Grand electrode 
43a Slit 

48. 49, 50. 51. 66. 67. 73. 97, 98, 99,100 Capacity loading electrode 

55, 56. 80 Circuit board 

55a, 55b, 56a, 56b Shorter side 

55c, 55d, 56c, 56d Long side 

76 Electric Supply Pin 

77,103,104,108 Electric supply pattern 

81 82,107 Single antenna 

102 Electric Supply Terminal Pattern 

105,106,109 Band cutoff circuit 
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til 8, 1 9«\ |gfi?l 1 i:fBimc, gf%4Sl 8 
40 a. 1 9 afr6J^i8vMRftfMttW 18 b. 1 9 btc« 

5c 2 OMIMtffifltmi' 1 8«, ± 

(c, l l oftttftttWi -6i:«aiM«*bT 

n?n. «s*&«ig?i 3<o^$gm«(^m9i 9 a. ± 
t;:, 1 1 (oftw&mmm 1 7 tm^iiig^bT 

[0 0 4 5] CCig^. «UMiR7 1 2<DM&wnimm 
91 8(4, ttffl&Mmm 1 6t«J(?lfbi/^5S!)iiSKS* 

^7 > K«?9i 2 0 %^/£i^ti? 1 2 Of 
so %mt. mmm^i Ko^-mwimmmi 6m<DW%.m£ 



p 

o mx?i 1 1 6(iijcD« 

inattft f i fc3fi»ufe«ia» f 3 Tiisns, 

[0 0 4 6] f?fc, «U@«jR? 1 3 0ftttg«ttM«« 1 

0. y9>K«l?»2 1 **A,7S»it6*JtS? 1 3tD®^ 
«tt, l&WKPl lOftffittftMISl 7 

«.e=Ffi< , 1 7fflij£D«s^5Sis f 2 tcjfi 

tSL/tJBjsaf 4T?oasn*« 4*, -rye-m 

[0 0 4 7] iMomnucm^r* mmmnmi 
ifm&w&mnmi sit. xm<omm&.m&T'm&$t\ 

•Sg&MM&S. 8 0 0~9 0 0MHzOHifta 

til 6s«ttt*fwi 8»4, #tes&#tm®i 6 

JHllSg&g, 09*.tif> 180 0- 1900MHz <DJli£a 

[0 0 4 8] *gmiRi>fmsi 1 4 icmizwsi&mmm i 

16 b. 1 7 bt|qJoT^Kl£*^Tfe*Jx ±fc L 

»#SS. MMttmCl.8. 1 9M\- SMS 
fifc*f«HIl 6. 1 7Eifi»UTEKSft*#«, #J&5fc*f 
tt£l 6. 17 £Mi&Wft.8tmm 1 8, 1 9©lftV^5 
Ti2fi^5ffl!)^OKRI(±. Ifitttmgl 4<0««ffllJl 
4 a &Mtlg«ttaraS 18, 1 18a. 19 

a oHH«fc t) 6, ftwu&mnm 1 6 . 17 om%wi 1 6 
b . 17b tm&w&mnm is. 19 umkumm 1 

8 b. 1 9 bOjid'l£<MSnt*J») < fMJK? 1 1 

fc*R*&m*yi2. 1 3oattowMid«HaELr^ 

[0 0 4 9] laoH/Stit), MR 2 2 *>P.&{i{f 

teiSJtftSffil 6 , 1 7ti, ilgiJOtttiigiSa f 

1. f 2-e«fi**i* 0 c©4:#, jRHMIJR^l 2. l 
3 l 1 2:«SIMI«icJ:DHdHSti««t, *S 

1 km&mm^i 2. 1 3©±y<LrcttfiiisB 

KJ:?>, ±i:LT, 5i:^v>Kffl?a52 

0. 2 ucmtz wnmGRtftomeuRwmi 6. 17 
omuMii 16 b. 17b tm&mi&mwM is. 19© 
tuamm 18b. 19 bM(c^(t««w«s^«tnB$n 

So 

[0 0 5 0] CttfCfctK 1 6lcS*ttS# 

f 3A^^UMo5figJbfc«Jg«ptti:!5:»J, 8 

0 0-9 0 0MH z©^IM«Tl«It5o PM 

ttteftfcum 1 7 icmvz&nmwi®. 1 2 
ttttan 1 9 icmfz&mmtii& f 4 1, «-nsas^«@ 

1 6 i:&M&®fti-fs<s 1 8 <D#mm'&m. 1 1 , f 2 <k 0 



(6) ^fP^ 2002-3300 2 5 

JO 

€»WWB«ttf3, f4,fl»R{f, 1 8 00-1 900 

mhz o«is«flf«i*a««-r *. 

[0 0 5 1] H3tt*«MlCff*7>f"*-«tlBOttO» 

So coSMSHBffltt* 1 1 

4*30CD^HS?aj^«Sl 6, 17. 2 4T«!*Ub6 

[0 0 5 2] H3»C*H>T\ *&®K»^?1 1«, 30 

70 <D»ttSiw«ffii6, 17, 2 4*mzrc*smmmig® 

1 4TWA2nT^«..BP^ tnttltlil 4t±» « 
ilOttttNIl 4 afr&ftSOMttSjftffiiMraii 6, 

1 7, 2 4jW<lW*ttK«t«-*»nU/£«iaTfc*. I¥S 
tftS, 13 1 fC^-r^K&^S® 16, 1 7<Dffl%fc 
If, *©4»Mtc«3 0»«afcW«S2 4«RltT*U*S 

nr^s 0 

[0053] ao^muawmz 4 a, ^«sui#«« 1 
Gtftm&mimi 7©*w©*awM*««*-s, 

20 a^n?tc«-r ■stttsiiisa f 5 ( f 2> f 5 > f 1 ) r-Bi 
i?ns„ cntcfco, i&sjutpi i«, 

3-o<Dm&&mmcm?%Pkimwi&{ 1. f 

2. f 5£:i$ofc<Di;&S 0 

[0054] -73, ^tttt»««2 4 i:a«ia^7*« 
2 5 », 1 0 oisicBtf ?>n 

S„ EP^, Sfti ooSffitcfi, ttti3$k*HHE2 4tc» 

c©*«attMt*«2 5 a i>mmw&mmM is. 19 
jo St^nTi^So 

[0 0 5 5] CdMMMtt«mi2 5 a (4, tfttSfcfcfil 

mm f 5 tcia^L/iSifia f 6 T-aa^ns 0 ^-usaaw 

H1S2 4 0jtiBHttft'f 5 t^*&Sfifcttm®2 5aO« 
^*g«^?l 2. 1 3iO«tgii|jSaf 3. f 4*^S 

sjg^i 2. 1 3<Dm&wfrMm®i 8. i9t>. itg 
40 w&mmm2 5 a a<* i o<DtmicmfTt> 

[0 0 5 6] ia4SQ*0 5^rffll/^T*:fgWfC^S7 7 >^ 

Wfft 2 0©»^«^?rfflO^TUiWrSo 

[0 0 5 7] 0 4»cfi<-(/^T, 7>ftSia, S73^0 
^®2 6 e*«frsfc*f*2 6*ffl^T«WSh8. S<* 
2 6«> ■b5 5y^X*m j f»«»*m*OBI«i*a«i'^« 
50 «tti**>C)4!3, £E2 6 ea«FS435«-2 7 C<D 
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77 

^fi2 7 OS*^|60M«S<D®#ffl!l» 2 6a, 2 6 Mc» 

■DTmiiznrc&Vivz^xDfflz 8, 2 9So*cne>M 

N2 8. 2 9 J:¥fTfcSo3e«2 7 O^CiSttft** 

[0 0 5 8] M&2 6<Dmmz 6 eJCfi. S&®iH?3 1 
i:, C ©l&BJR? 3 1 ©PSBKEKStifc 2 oO»St 
If 3 2, 3 3*^fig$nT0->So 1»2 6«- 

#©$§#ffilffi (HHEH9) tea, JH#2riai©— 2f«lc*Hi: 
T, W2 8OJf£ffiffl0*£>Sf*2 6€>II2 6 e^lfe] (± 
TTSfa) KWrKiStfS 3 *OX h U y -TWfDWm 3 70 
6, 3 7, 3 8*'— ^<DHB5t?Jgd£StlTV« 0 

BSttj&fttB 3 6 4: a o , jgMoBBii&MtfB 1 9 . 

=? > KBB 3 7 , £<ffltf S 2 ^7 > KU 3 8t«;5o 
CtlSOTffiJ, P2 8©JgE2 8 atcisl 

6 afttr^7>K«7 3 7 a. 3 8 

a t^ot^lio 

[0 0 5 9] S&@mH3 6©±«li g<*2 6<omM2 

4 0H, 3 6A^SS2 6etli* 

£nri/^ 0 gfcs COii&MSfc*tSlg4 0«u ffi"f"{c, 
8gK£ft(Cft*oT/£tf£iifflg^3ftfl5©xy V h 4 0 
a^gtten, 2 0te»ft»tlLfcj!Hte»»«S4 1. 
4 2tC*t/jg£nTV-5<, 

[0060] au-B, s i 4 1 m\ 

3 6 0ia&*e>S#Sffi2 6 e OffiO*I¥ffi!l*i 2 6 blc 

MKNS4 1 att^,mviT^ 0 $£, co»i»«» 

S*B8i4 1 KXU v h 4 0 a*/Vl/Tifi»t«S2»« 

4 2 a , mnmm 3 6 6 a** 2 6 <os jo 

¥75riSlfC^tf*S(B!lOS#(B!llg2 6 d Kfta^T^StC 

cowrie J: »>, £i#f&tttt«S4 nijg2# 
tififcttttB 4 2 J: 0 t>&!MWk1fi&< 
[006 1] teBttttBB 4 0 ©MfflJtC (4, 2 
1B»l?Bfii4 3. 4 4tf&&LTffM2ftT^5„ IP 

£ 1 ftttettttttBB 4 3 «. Si ftttftftMBS 4 1 
©fe»CBBPB*«S»TEB*n, Sl^V KBS3 7 
<0±iO)if«B2 6 a<r&J*firr5Jg¥fl«i2 6bS 

•craauBttKHML-neiasft*. cob i*ftf&ttttt <o 

B&4 3(D®4>{c(i, 3S#ffl!l$i2 6 afr&«BO£#M 
826c t¥filcJ£Zf%Z.V -y h 4 3 a*W5ntfe 
COX'J y I- 4 3 atc<fc9, g#fflij*§ 2 6 c ©±g|5 
AWJS4 3bt*0. «iSOHMfc4Si4 3clt » 1 ^ 
7VKBB3 7 «©«*«» 2 6at%5 0 
[0 0 6 2] £2BttB&B«S4 4(4* ^2» 

«aSa»«S4 2 0fi»KlHHI*ffi*j-TEIBStlT«*)» 
S2^7>K1I3 8 flJOJS^ PJ» 2 6 3*6 |NMS4ffi 4 
4 a £&3£ffliJ?>g#«ig2 6 d STHfcJBtttCJEtfo 
TflM£nTV>-5„ COSfiKlCfcO, S2^SeHK»lif« 50 



«PB8 2002-330025 
1144 OBftttBSti:, M 1 4 3 <D$&h 

J£S&S<fcDfe3S<fc*. &*3, ifSffift&tBfii4 0£ft*S 
«ffiM«S 4 3, 4 4 RSORSBlti, 3 6 i: 5 

>K*I3 7, 3 8<Dffl&9't>ffl1&i%4 1 a, 4 2 afflj 
iW£< lIMiS ftTfetK IMHE? 3 1 fcttBBX? 3 
2. 3 3HOSffJ^-&03SS*<l8fiE*n-5. 
[0 0 6 3] S&2 6fcSSttS*eB«lS3 6 ^tffcjg 
3MHUE3 4 tttfat%m^mM3 5 »C«, Si 
«®4 1 OMR* 4 1 alcJgg?SftT}S#»li2 6 b* 
e>^T-T5X K U ytfO§B£ffiSB 4 8 A^figS 

[0 0 6 4] Sfex 2 6 OS#ffl!l« 2 6 d ^rJgJSf 
Sfi^B 4 7 tc 14, S2 ^dB&K^S 4 2 OMB4S 4 

2 atc»«snT«#«»2 6 d*e^*sai3 ooii 

*ST"J-*S««flf«*4 9#Kt*&tlTV«. Bte, 
S^llffi4 7tC{i, P2 8 0diJE5rfiJfflL, S2i)fgf 
jft!ftS<l4 4 0Bfl»(ffl4 4 ate««*nT«*IIH»2 6 

[0 0 6 5] ftftiC. S&2 6lC^§g#ffl9ffi4 7 i: 
jttfql'r SS^ffllffi 4 6»Ct4, 3O0P2 8. 2 9, 3 0 
<D*4r«D«ffi*fiJflJ ITS 1 »if&®5&»t«© 4 3 OF^»; 
4S4 3 btCft1S£nfcSSSffim«5 0^fifW4 3 

3 50TSP{c{i, 7>-r^-«E«*«»-r*@»»tS»cH' 
^■r2>ft:460H^m8i 52, 53 BP 28. 29 <D&M 

[0 0 6 6] ijSOT^T^SBa, 0 5(CSt<fc9 
(c, MWaHI«OHEgS«c5 5(<:««sn«. T^x^- 
Hg{4, Hi&««^3 6«r[UKS«5 5 5 5 a (crS] 

ft, ^O^gptc^-y-T^BSn, Sft26<Oi@¥ii2 
6 a*<@KSffi5 5 0^jS5 5 atjttoTEfiSn, $ 
fe. Si* 2 6 (Dg^fflUi^ 2 6c *[HlSSS« 5 5 Ogffl 5 
5 c lcifi-5TEi2tlT^5o 

[0067] ip-^, m*£mm?3 zicmfzmt&w&m 

MM4 30Mft4g4 3 b#08&»«5 50gi7J5 5clC 
Rgb, MoffiSONtttia 4 3 c *, jSftl3 6 fcfSI 
ClelSSaiS 5 5 5 5 a IT*5 0 „ X'J'yh 

4 3 a»C«J: »)»T»JjiLfcraSf«S4 3 c 0^(rJ(±, 7>f 
^-SBOf&«S®3 6*6MfclHieS»«5 5 0gi2 5 5 
c05£M^Ir)> ^l-rtx(f. ^iZ!5 5 ai:Jst(qJ-rSfea 
— 00)1225 5 bO?3(6]^jS20|Pi^4;*-3TV^o 

[0 0 6 8] «*SfIf 3 3tc^(t«»l@«8UN 

«S4'40TOi^4 4 ate. le]Sgg«5 5 0SiZ!5 5 c 

[0069] ±ao»<7 , >-f"f8t«**ea«n*igis 

Sffi5 5Ktt, 7yft8B0*«ffiBC, *&««Sf 3 
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(8) 

13 

7 yftSI«)i# 2 6 tSStt fcffll 2 8 . 2 9, 3 0 © 
JgE2 8a, 2 9 a. 3 0atf@^£*l5o 
[0 0 7 0] IP^> *&tS4S£?3 6att, af§{ils]SS©A 

ffl^un? K*fflf*tt sn, 7? > 37a, 3 s a 

e J: fcfi^o g»^««84 8. 

4 9, 5 0. 5 1©$fc4S«^ ttifal> 
Tfc<)> giSi»(lS4 8, 4 9. 5 0. 5 1 
K^*->©fffltca, BlRNISftmgASttS. &*5, 

ihisss«5 5fc« s xmjLti.wm&umvtiiMtm*tis 

[00 7 1] ±3!cD«^fCif«-V^T, $g««@3 6fC^> 

3 Hi, 2 OOAtanttft f 1 . f 2 TiS&jgS 20 
0!*.tf, 8 0 0-9 0 0MH zOM»§«KSS 

^usa&irtms 4 2 (±. «i »®ffl:i>fm<i 4 1 (Dimmm 

»f 1 flfSAtf, 1 80 0-1 900MHz 

[00 7 2] C<0 2OO««JBJSa»f 1 . f 2(i, Mtt 
4ffi4 1a. 4 2 aTalqlKlRjA^Tffi^-r^X'J-y h 4 0 
a »C * OS 1 »®ffiC*fa@ 4 lt^2 tt«jKI>HHI 4 2 

8, 4 9 t^7V K/^-yfflOgf ^*I«KS« 

1, 42t, 2 0©§figffrS1&4 8. 4 9t, SgSS 
1S3 6i:T'^*^2O©ttMS(CJ;0> S^fcSfefiLfc 

[0 0 7 3] Sfc, fttttttJR?3 2 a, «6«iR?3 1 t 

wsmwm 4 3 tm 1 4 1 motmid 

«» f 3 a, mi ftmnmm® 4 1 nxmmim f 1 1 

flWAfcf, 8 0 0-9 0 OMH z©/Ii£ 

[0074] cokt, sin «g»*ihf me 4 3a, m 

1 5MAtttflHi 4Ut) 6£Tfit'tt*Httft f 3 T« 
«LT*J»>, *&H^3 1 fcJRI&MlfF 3 2 tt» AfM 

i»f 1. f 3 T*mmtz>o z c ic, ««igKR f 50 



^2 0 0 2-3 3 0 0 2 5 
1. f 3*<«««bT*iaLfclBa»flH«*«:» 

Miaattftf 1. f 3<D^tmmcit^ra:^mWi^im 
[0075] */c. mi m&w&mm®4 3©^s©r»i 
5 5 ©53 5 5 c K»oTB{*«**<aesn*o c© 

BftfttKU. I38&£«5 5©g22 5 5 cOSSA', ffiffl 
r*WSO«*AO)B*»OfiS (A/2) T'fe^t 
# v M*«*73 2©fiJ»£B<-f£ 0 ttoT, ESSS 
«5 5C12 5 5 cQSStt. W*U»{k*5g«-r*«fi 

[0 0 7 6] Mfc, ll»* a lM«a4 3*0SS»ffi 
5 5©fi2!5 5 ctCjfi&LTgBgLfcCbtCfctK BBSfc 
^43b, 4 3 c t^7>hV^-VJ;tf)ma-A« 

[0077] nauc. ftmxra 3a, *&m^3 1 

S3 8©»»KKtj-*«!ft okiw feasts mzm&m 
mmn.® 44^2 »i&sjt&fm@ 4 2 towns^t, 
»ttn«cs 1 fcy^>K/^->K©ss^tc<t 

Ott&M&ftf 4"?ft»sn*. CO^BMiftftf 4 

a, sb 2 ttttttwta 4 2 <o#fija»ft f 2 n 

SMMK, 09*.tf, 1 8 00~1 9 00MHzOfflifif 

[0078] c ©ss 2 mf&mwtmmm 44a, sg2#i& 
^wme 42*5 te^Hsv^jsjajMR f 4 -eaa-r 
So fir, i&w.m?3 1 fc^«^3 3 a, Mfija 

a, #-©«*i)ij&3S f 2. f 4 (DPzmmmctt^Tii: 

<*So C©i:#, Ig2»*glt«(^m@4 4©r»3S{(ffl4 
4 a lC(p]*^T«tn*«fimattcJ;t), Ii]SSSffi5 5© 

[0 0 7 9] CC0^«:«i5ft(C* t). Mm73 3lctt 

(UKSffi5 5©s®3a5 5 aicmmLrmwLrcc tic& 

0. SflSJc4S84 4 a k^yK/W-yfcOWfllftW 
[0 0 8 0] ±a?^CJ5$'V^T. 1 ©B 1 »«Btt 

««« 4 1 k» i 4 3 ©ffi^tira, as i 

usst^me 4 2 s 2 ^«&««{wmi® 4 4 ©jg^-ea, 

mmi<r>m 2 nmtam*&ixr*m 2 ««jg-<7^« 
fig^-§ 0 Sot, ryf-rtus. flnoiittwwfc 
^■>t c mm vxim<opiim^. t a o -nssf 

H3HL./'C'ra7 , ;l// < :vK©7 , y-r^i:*So 
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is 

[0 0 8 1 ] &*5, mWZ 6(±. 5^t£2 7 £8312 8, 2 
9. 3 0?£ftLfc«J«TJ&*©T, »*2 6©g»fc 
3r05Cfc#T*£5i:tttc, **IHI3 0£ia5lIJ©P2 
8, 2 9fc©ffl©£M**yfflLT, tWAtf* SM^ffilHlSS 

2 70*1*^ K12 8, 2 9. 3 0©iS2<fct> 
5©T\ B<*2 6(Dig£(c!<U*>P.-f, »{*2 6©*#>it 

ftMSWiit? 3 2, 3 3 IS©jSJg©«?Mg-&;SrfMffin? # , 

[0 0 8 2] 1 6 7 %ffl^T*^lc^5 7 

4 ©mi i j&Bwmtn-m&m&icttm-witeit 

L < L/c <r i: t &3<, 
[0 0 8 3] H6tc»V*T, Si^ml5©gf*lcffiji«y|ll 
8SS«5 6tt, f£i*©^Bt^-t*-T, 12560, 5 6 
dtSa56a, 5 6 b©J±#2~ 4 afilcfftKSn 

5 7 ^©g#{fMifi 5 7c #[s]S&8ffi 5 6 © 1 0©}g 
iS 5 6 a tC^TBEBa? *U SS^MBMi 5 7a, 57b^ 
OSSStS 5 6 ©Si3 5 6 c . 5 6 d tc^EBt&S, 

£CDr>7-i-mmicmf 5 KDS^-mms 7 c. 

5 7 d©g£fi, IH8Sgt55 6©SSj25 6 a. 56bt 

[008 4] Src, *&57«, /S®5 8ffi!J£MP5 8 
a*H»J«:««©»«5l?*!), 115 9©Ji2KJt^T 
0&tt<D&frim<ffil£$t\T^Z>c Sft5 7<D 
^E6 0atcfi, H4£l3titfc, $8m^?6 1 Stf^«& 
lt?6 2, 6 3#JgfiE£*lT^-5„ Ctl^dJ&lI? 

6 1 RtflSli&SajS? 6 2 , 6 3(i, 0 4 ©*§£■ i: 

o . &mmm 3 6M*7> kba 37. 3 8 s# 

BBS 5 9 c©-#<iK:Jt3Fe-t>:t\ »*5 7©g#<i» 
5 9 ctcigltetlTV^o 

[0 0 8 5] Sfc, y7>K«®3 7<D±miC&mf£tl 

ft#«Hi 5 7 d $T'liU\ X U •> h 4 3 a »C«fc t> EiS? 
n/£:l8Sfe«g 4 3b, 43cli, g<* 5 7 ©£ffiJ©JS¥lt 
15 9 atcKt*fcSB£tffi«&5 OICgfttSnTb**. 
-2k {T5 > Km® 3 8 icffiSEd n^AtlMAMt«S 4 
4 tt, 5 7c tcjft^ T*E«©«¥«« 57b* 

?IEtfT*&. *©DM»*4 4 afi* S#BS5 9 btc 

[008 6] 4 3 i:#RiSi&««(*fSffi 4 4 

tiUMwrn 4 o wwmizmm 41,42 ©jg&T&tt e. 
nr*if?. hum* 4 1 att, m^mm 5 9 dicmf tern 

mmmS4 8l£&WtZtU Bfl;R4il4 2 att, IS 

¥11® 5 9 btcgttffc8Sgffi«&4 9fc»««nT«/^ 



(9) ^2 00 2-3 3 00 2 5 

16 

S. 

[0087] ±as©«/£tcSH-T, iff 1 4 
1 tmi&m&.MmM4 3t±, ig^-^rfcigrit-rstsis* 

WSfc LT«lfig^nT*5»?, Mxll 8 0 0 — 9 0 0M 

mM4z hffl&mm&mi4 4 1 8 0 o~ 

1 9 0 OMH zft<Dm&L$lT-m#M-?2>1j!imW.®T'& 

[0088] &tz, mt£mi&mmm4 3©mjK4S4 3 b 

10 ^1UBS1S5 6©Si35 6 c(Cj»oTSBB-r-5i:ttfC, 
SJlO^SjiS 4 3c £g2! 56c £DiSg73lR) 0S2! 5 6 
bfflj) i:S»ln]t. EP^, ^*7>KmiS3 7*>MiBTS 
S35 6 aft©5¥««t5 7 cT'mi$t?Zffi[£T'&2>fr 
0«««5 6©S2l5 6clC»-3TffiV^«tt»«« 

<lR)±f£o 

[0089] mtRtc, s^jffist^fflfjcjs-rs^es 

)5ft*fmfii4 4*, le]SSSffi5 6©^2!5 6 atc^oTE 
B UfiO*l£! 5 6 a ©S£S7}Ir) i: |S) U^(p]fc»?i LT, 
20 *©BBjS»a 4 4a A^lalKS« 5 6 ©Mj23 5 6 d «©S# 

wms 7 bT-**4s-r-5o cntcto. msss^s 6<om 

215 6 affl!l©»ffilSt£:S5HififidlCJS-rSSf*mi!K, SP 

*», i 8 o o~ i 9 o omh zm<Dmm&.itnirc.w.& 

5= 

[0 0 9 0] ±JSbfcBEWIi«©fi)iE»clBbT, M^M 
WL®m.W, 4 3. 4 4 ^IhIKSS 5 6 ©SffifflfcBBB Lfc 
CfcfcJ:*), ^*&Stt»Sffi4 3. 4 4 tlelB*S56 

sctms. ^s&msfettafii 4 3©r^S5tS4 

3 b lilel&mm 5 6 ©fii2 5 6c ffldfcfiB ftilt&BSSc 

mmm 4 4 omtim 44a tiosss^ 5 6 ©g22 5 6 d 

ffiiJtC'ftBLT, Stl?tnfc:BEBM^i:^t). 2O0IS 

[009 1] 08 07 \c7r<tTi/7-rm.m<Dm.Bm 

¥0 So c©*jfc»JBOTtt» t&®ft*fSffi4 OtcjgfigL/iX 
'J7h4 0 a^^</£tfT^L/c^c^A" ! fe5„ 
[0 0 9 2] mSlcm^X, *&BB«i3 6&.T5? ! 7>V 
li3 7, 3 8«> «{*5 7©S#IIS5 9 cfc»»J-* 

«ttM««4 1 fi#iJ^5 7 c ft»6*fGrr*«^«l 
15 7 d©^iffific@©ftg|5»tC|6]itT#5St, g^ffiiJMJ 
5 7 d fcj@#ffl!l^5 7 a(=ntt«B4 1 a^LT, S# 
tffi5 9d (C^t/c^agigf«fii6 6RD*4S¥B®5 9 

50 <W®ffi6 6©5fe«g{±, — ^©HR8*^LTB^Bffi6 8 
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[0093] -ys, fttm.mm.m4 z a. §&tms 1 

d<D;fciSffiB©ftS15#fciSjttT#3iL"C\ S^«§5 7 
d t5S#ffly^5 7 btcP»fl«t4S4 2 a?r*LT*5»3, fi# 

mm 5 9 d tcmtftemmmse i msis^sm 5 9 

[0 0 9 4] Sfe, »ttttttlf4 1, 4 2 
y y h 4 0 a *Sfim@3 6 AI^6ft#M«5 7 d Ic 
fafr^T**<MWy&*"l»fc9* #H&K*tW®4 1, 

if, 4 1 tm^ifmm.m4. 3<Dm#m^ 

Ttw&i&mmM4 2 tmi&mwimm®4 4<om.p<m^ 

[0 0 9 5] ttWii4 3», &MOJS#Mft5 
7 afC|nJfr-?T#$IU *©Bi*484 3 b. 4 3 c 145® 
#«i5 7 aKCf5fffi»5 7 c T»BU MttHI 4 3 
.bt4 2 0©gB£*S«15 0tC«^£tlTV>3 o *fc. 
£8S£®!ft&t1i«&4 4tt, ti©If«5 7 blcfflfr-s 
Tffitf* 5®#«lli5 7 blcffiB-rSMfttiH 4ali, )6 
#iiE5 9 beKt*fe2*oSBtimC5 l fctttt? 

[0096] <i<Dmf$.ici£^ri*. z-ocDftm&mmM 

4 1,4 2<OMtt4H4 1 a, 4 2 a^S^(StC?l#fiS 

^Bf4, B6nBO&B-?HBS£5 6lCj(S2tU ± 
ajISHttcStSffi 5 6a, 56c icgttMSit^I/jig-f 3«D 

[0 0 9 7] 09(4, *^lCi§7yft8I©a<* 
W&Sg 3 HfiSJgffiWSr^-f <, fc*>\ 0 4 IctH? £ 1 USE 

[0 0 9 8] BQICfefrvr. te«JR?7 1 {4. tdWWS 
3 6cD±4S^$gm«7 2 a tT**-OlSWft»««7 

ttm&o^a^oflgttAiA'&ttftox y y h 7 

2 btf&ttfcftTfctK tt*ttai«ff7 2 0ftMttMHIE 

aweefcraearn-tv*. &m&Mmm7 2 ©Haw* 7 
2 c tea, -jmns 3 5 icB#fe£Sttffta 4 8 

3««»«i*nTv>*. simti4 8ttB9effs 2 

[0 0 9 9] C©Mi?7 1 (i, 3£ffl«*g3 6£r:»L 
S^ttOff^KMtt, B*»f, 242&X 



(10) ^2002-330025 

JSU 1 fc£f8ttJR?3 2i*«ft&r«. $ 

ft, i^«^?7 1 KKttSX&XllttO^HMMktt* 
3©tt«S«»i:WICill«a»»«ti:JHUT 

»3<fft®7 2»c»tj-5»*tti:?ai*«»i*o«e*xy 

y h 7 2 b©Jgj*T?fT$»B©0i*3*L;tejy, cntcPSJg 

/<? [0100] ±»o*w«»«Tttfifnt, «&mmg3 

6 IcttBftfttBB 4 0, 7 2 ttmm. L JBfil^r/TTv L 7c 
#, 3 6 (D±S^r«&«]K««S 4 0. 7 2M 

wdbu -£©hjh &*vT) entttTSBisfr-r 

[0 10 1] 3:7c, 0 1 Ot^-Tcfcdtc. #ii&K#*BlS 
4 1. 4 2 ©GflfiMS 4 1a. 42a ffl!l«DK(* 7 5 ©PM 
K»Mt«B7 4%Ktt4Cfc««1?**e C©*&«*®7 
4<D5feiffit±, -5£©MM*ttLTIWttWI4 la, 4 2a 
^ifigLtfeO, #ttttl*BM4 l, 4 2 4:Sfi)K#-r 

20 5o c©«Mt«an?tt» ftmmmm4 1. 420** 

iiS4 0b«, y^VFSfii^bT^sn^o SWT 

[0 10 2] site, B 1 1 tc^f«fc3lc. fti&WcMmM 
4 1, 4 2 ©g:fcg|5#©(S(r 5 0 QirfrSteBfC, gflc 
2 6<D351fi2 7^M3lLT^®tf>'7 6?r3i:T. 
»ti4 1, 4 2 fc«4f«*|J&ttl&-r 2>mi££LTi>&. 
!&m¥^7 6<DTmt. [elKS«5 5 Kggltfclgtt 

io &mwm3 6&tf ; 7>Fmmic&mirz&Ltt.ii, &4t 

[0 1 0 3] mi 2tt, *8WK«47V7 i t*lOfl 
(*W4B 4 *W»«4j|«r^-r 0 C©7>ft8Itt, @ 

[0 1 0 4] 0 1 2lCjK^-t\ Ih1SS»^8 0<0±»C2O 

o*r>ft8i. 8 z&-jzmmmvTm&$tir^ 

% 0 cn^©*7>rt8 1, 8 2(i, m&8 
7, 8 8«rfflt->T^Lfc*&tgig^8 3, 8 4Mi*& 
40 1I?8 5, 8 6«rB^.Tt^o fit, l&B^S 
3, 8 4AtK»U> ^lf?8 5. 8 6fttfftliR?8 
3. 8 4£QnffiiJfcBEB?n5lifi)tT'feS„ Si*8 
7, 8 8©illi< 07 tmmX'^c 
[0 10 5] «7yft8 1 Ji, S(*8 7©^ffiijffi 

±Ttcaitf«ie««S8 9 1 if^y h-mm9 1 

AT*jy, C<D*SBHS8 9 fci?7VKti9 1 * 
tc*&BB«i8 9*^BL, ^tc^y yHW9 1 tffSB 
rSftKjfijSbTEBStlTI/"*. $7c. *4*8 7<DB 
melt, ^5>KB«9 lO±B*cJftBbfc«»«tt** 
50 «^9 5A^ S^8 7<OS#73lRltc|Sli;ifsT-K^ii:<nc 



-10- 



19 

7 os#ftiifitcsit*fcss£ffitti 9 7 tcs^nri> 

[0 10 6] -15. »*8 7lcRttfcfe«fiMt*«9 3 
(4, $&m®«S8 9 0±«SSfr6*«:8 7 ©fi^fotcMo 

*7>ft8 2 tcM-rslH!l©g3M»M(cfiH->T, t&WM. 

t^5o fc*5, *Stt&*f«S9 3©ffi*(;:(4, 

8 9 ttfr 6 X U -v h 9 3 a #IS(t 6 n, 9 

[0 10 7] g-fc, #T>-r^-8 2 #T>^^8 

i tieu-ntc iwMi«9oat;y5>K«a9 2#, 12 

Id&HHiS 9 0i fete ^5 > K^S 9 2 ^rBEM UTS 

#8 8©$@#ffii«cK;tte>n , rv>£o gi*8 8©a®(c 
(4, f 9 > K«S 9 2 oJ^eiMLfeftmUMftHi 

9 6#, «&8 8©£fllJ«rS#^lRl»i:(qI*>oTl^i;*it? 
fi>SLT*»>. *©5fe^(H!lOMtt«8fC«, S{*8 8©g 

[0 10 8] fit, f&U&*MI«9 4(4, IOTt&9 
0 ©±4S*> 8 8 ©M^T? fa©&ef S T-#3§ L te 
tft, l«*&«tt««a9 6*6©»U:|tn*«k3K:Railtt 

«c»fti,TK^6nTi/'»*. *&*5&^«i9 4© 

<#tfiR<*ftTV>S„ i£®5&*f«&9 4©WMfci£(c(4, * 
7^ft8 lffi!J»c®-rSfi#ffliJffitc x $S«1tlI9 0i»J(c 
Sf#TKtfft81iaWi 1 0 0K««ShTV^. * 
43, 10 1 (ilSfiT-fcS. 

[0 10 9] 200*7^8 1, 8 2*HSL/c:|5I 
SS*K8 0(c(4, S««Sgp«-tcKtt6nfc«jl©*&S4S 
?/^->i0 2i:, u©^l«?^^->l0 2tS 

f!?nfc*&m/^-> 103. 104 ^tfAMsnri^ 
s 0 1 0 3 tea, mTisT-i-8 1 ©$&»« 

i8 9#»»?h, 1 0 4 tea, # 

FWS9 0, 9 1 RtfHS«ffi 1 0 1(4, 

9 8. 9 9, 1 0 0©$fc4ft(4, 

[0 1 10] ±a?©^fig(cSS-^T, f7>rt8 1 ©*S 
ii?8 3t«|gll?8 5li, W*. 
(f, 8 0 0~9 0 0MHz©^iS^iHcT*}S«bT^ 
5o Sfc, f7>ft8 2©Mf?8 4 fcfcU&SSg? 
8 6 &, I7yft 8 1 Qffl&ftflH*.}: •? fcffl^JBttft 
©WH^iSSMPttL #IJ*(4\ 180 0—1 900MHz 

(4, H4K^"Ttt«ilS ; f 3 l ©fcK, 

819 3. 9 4#WINI?'<*->1 0 2*H#g|5#i;L 
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[0 111] Sfc, C©|s!gg8*g8 0£ffl^T*gfi£L/c 
7^r^«(4, lslSSS«8 0©j££(cj£i;T, 
ft8 1, 8 2M©Mm*l£tf*m«fc"r*Cfc;e<"P 
»7>ft8 1, 8 2K©tgST^+»(C/jN^< 

^SB©f^lHlf*«fc, @KSfi?8 0©rfffiT'^465 

[0 112] *ft, 81 2<D$zmBmMT<7fs?T>>7-1- 
w ^B(;:(4, ffl l 3(cfcn<, H&m'^Z-y i o 3. 104 
©i&fpfc, ft i£{£»r[s]% 1 0 5, 1 06 SrfStt-S C i: ^ 
T'§5c BP*>, ^igMfflalSg 1 0 5(4, 2 

U mr^ri-8 1© 
HiMMIftf KB* -5 fS^iliS S -£3 "7 -f ;l/ # @J»t** 
3„ Sfc, 0 6(4, *7>ft8 l©il 

vammtcm-r*m*%amL* mr>^i-8 2(Dmm 

[0 l 1 3] C©|slK1gfiK(c«J;t), §f7>rt8 1 . 
8 2(4, *4rO«tt»»«ca^**Kilfi*ftO»**fl[ 

H til & o 

CO 1 1 4] HI 2SffHl 3 iC^^^fgWcJ*^ 
T> *7>ft8 1 , 8 2*, ^4^^*T7>-r^B 

1,82 o*'4r*|&«*^oiai«IJc«ftj(&«ig?*Eig:L 

1, 8 2^, ^2O0a»af«t*oftfa7^< 
^•7;l/f;^F(07>ft^^§o «£oT. C<or 

[0 115] Sfc, 01 3JC^-r7 T >"r^B^7'> 
ft81, 8 2tmifil(Dffil£<DmT>7 L i- 1 0 7*iiiP 
LTi«t*Ci:tfT*5o *7yftl0 7B, 01 

4tc^-r<fc3tc. *7>ft8 i, 8 2comc^m^ri 
«s«is^<*->i o 2tcM?nt^§o sssm^^- 

V 1 0 8(D^*iC(i:. -^TVt-^S 1 , 8 2tmmc^ 
40 7^)l$®& 1 0 9*W6tltl^o 

[0 116] *7>-r^- 1 0 7<D*&BSI?£. 

**»07yrtSili:4«. *7Vrt8 1 

*8 0 0-9 0 OMH z OHiftRIIWlteWaTfct*?. 
mT>T*f 1 07 (C 1800— 19 0 0MHz<DMS 
Sfc, ¥7>ft8 2(C^, 2 7 00-2 8 0 
OMH z <DJBtt»***«aTfc««^'r*C 

[0 117] 

50 ifg^co^s] m&mi<Dr>7*i-$iWic£mi, i&m 
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©i^BfttfRTBi:**. cmctfoT, 7>t-*-»b 

[01 is] m^zoyr^y-r^m^^tni. s&mia. 
i««*tt»©#tt»*t«« t l T«$f s <o t\ i o 

[oi 19] w^JHaoT^T-^Btctntf, 
B**B**©T» #*0*tiM&RtfB?«Mttft* 

So 

[0 12 0] 383tiK4<E>7>T"?-gSH:<fcnM\ IOO 

[0121] W3j&n5©7 , >'T-*tt«fc.fctitf, «&mm 

[0 12 2] B**6©r>?-*-«BlcJ:*ltf, 

[0 12 3] »:J&S7<D7'>7 L '*-8sBK:J:fttf, 
£:fc2 0©^tt«ftfffiffi«, EISggfficDiSffiH;: 

[0 12 4] «*S807>'ftiaicJ:Wf» 0S&S 
[0125] BI*«9 07'>T"#-8tBK:«J:ntf, S7> 
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[0126] m&bi o©7VT"*-gBfc:<fc*uf, &7 
2^©Htt»W*T*#«*57:<'^fc 

[0 12 7] 1 1 OTyffgfCintf, ISB 

[0 12 8] lf:RJll 2©ft|*g!iHl«tcJ:ttfer, 7^-r 

*»B©«*@K*ttE©»Ei<Dft * bow t < mat? 

TiE«-T-5©T% @ft*tE©X-«— X*^»fiJfl§T?#* 
fc#K|38S«fcBf*«B*»ieUT7>7 l *ttfi©l£ 

fiJ»fl:*B*ci:*«-e**. BteBft»«B<DM 
SWH* rIB* H 0 BarttSoBJMS^SrffllW LfcBBB i: 

20 [0129] m&h i 3<Dmmmmmic&tu£, n^m 

[0 l 3 0] B$Bl 4 0BMGMNIlc£4Uf. **&l§ 
J: OlEv^BttBWIf*** USoBftOJB 

ftWGfflfiBo-BO/J^ft^BIlii:**. 
50 [Hi6£>ffi¥&IKlH] 

[Ei] ^SBweftsz^r-^afioisJtcBje**-*-* 

[132] @ 1 (cM§7>ftild'J ^-yDX*/T 

[^3] ^RWteasTv^^-asfios^rt^-rfls 

OWMSWBf, (A) affiML (B) fiBBBTfe 
So 

[SI 4] *BnicttS7>?:rttBo£B£ttM«ji< 
(A) tt&SBBB, (B) ttIS«!8BTfi«. 
40 [13 5] 04©7>7^gB*&B)^«<Dta8ggffifc 

[06] 7>^£B*BBBBB©BBS«lcB&L 
fcfft03teB«BB**-r¥BHl?ft*. 

[07] *«UiKff*7 , >T"^BBOfl!lOBBfl5«B* 
iRU (A) «Sffif48i0. (B) {iSSf4^0T-fe 

So 

[08] *«BK«S7>^BB©BteB©B«ra« 
WfcSU (A) ttBBBBB, (B) ttSBMBBT 

50 [09] *8Blc«S7^^ttBOKlctt0£tt£tt 
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«*55u (a) immmmm. (b) immmmm? 

[011] *«W<07>f-^*B*cff*tt«iB?8K)H 
fcflSO««**U (A)ttTBH, (B)tt(A)©-jS« 

[01 2] *»Rlcil«7yffSlOlk:ttOMK 
(WflS/fxL, (A)l«I»m (B)&tf(C)W:(A)T* 

[0 1 3] 01 2 07>^^BE«IC«*«0JBBB»« 

[01 4] *«wK«*r>^^aE«ojeicffl©jow 

[0 1 5] WM07>rtgi^^fffl^T^^o 

10, 26, 5 7, 75, 87, 8 8 Si* 

11. 3 1. 6 1, 7 1, 83, 84 tfeWM? 

1 2, 1 3, 2 5. 3 2. 3 3, 6 2. 6 3, 8 5, 8 

6 m&nm? 

1 4. 4 0, 7 2, 9 3. 9 4 
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16, 17, 24, 41. 42, 

16b, 17b, 18b, 19b. 41a, 4 2a, 4 
3b, 43c, 44a. 72c Mffitfft 

1 8. 1 9. 4 3, 4 4. 9 5. 9.6, 2 5 a 
J&MMM 

2 2 m^m 

2 3 <0\£—#>7>&&®i& 

36, 74, 89, 90 mmmm 

3 7, 3 8, 9 1, 9 2 f^^YWA 
10 4 3 a X'Jyh 

4 8, 4 9. 5 0. 5 1, 6 6, 6 7, 7 3. 9 7, 

8 , 99. ioo ^mmrnmm 

5 5, 5 6, 8 0 (UgSSte 
55a, 55b, 56a, 56b mm 
55c. 55d, 56c, 56d S22 

7 6 s&atry 

7 7, 1 0 3. 1 0 4. 1 0 8 — 1/ 

8 1. 8 2, 1 0 7 f7>rt 
10 2 l&WiS^^^-V 

20 1 0 5, 10 6. 1 09 ^«Jg»flHlK 
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[06] 



55a 




[05] 
j55d 



43 



43a 26c 



ic 55c sT 








43c 
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(15) 
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[09] [0 10] 
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(16) «MW2 002-330025 



(51) Int.CL 7 
HO 1 Q 



9/40 
21/24 
21/30 



F I 
HO 1 Q 



7-?>K (##) 



9/40 
21/24 
21/30 



(72)«W# EM W 

s*ff«wKm*wc:TB26#io# «s 
(72)«w# i&m iz 



F£-A(##) 5 J 020 AA03 BA02 BC09 CA04 0A04 
DA06 DA08 
5J021 AA09 AB06 FA32 HA05 HA10 
JA03 

5J046 AA07 AB13 PA07 
5J047 AA07 AB13 FDOO 
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